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ABSTRACT
A stu d y  c o n s is tin g  o f four experim en ts w as  co n d u c ted  in  an  effort 
to  e v a lu a te  th e  e ffe c ts  of p la s t ic  m ulches and  a  h e rb ic id e  on th e  y ie ld , 
g ra d e , and  bak ing  q u a lity  o f sw ee t p o ta to e s . The e ffe c t o f p la s t ic  
m ulch and  n itrogen  fe r t i l iz e r  tre a tm e n ts  on c e r ta in  ch em ica l p ro p e rtie s  
o f th e  s o il  w a s  a ls o  in v e s t ig a te d .
For th e  m ulch stu d y  in  th e  f i r s t  ex p e rim en t, G o ld ru sh , C e n te n n ia l , 
and  U nit I Porto Rico sw ee t p o ta to e s  w ere  grow n under tw o -m il b la c k , 
c le a r , ,  and  w h ite  p o ly e th y len e  p la s t ic  m u lc h es . In  a l l  v a r ie t ie s  th e  
c o n tro l p lo ts  p roduced  a la rg e r  to ta l  y ie ld  and  a la rg e r y ie ld  of la rg e  
U . S . N o . 1 ro o ts  th a n  th e  p la s t ic  m ulched p lo ts .  P la n ts  o f a l l  v a r ie ­
t i e s  p roduced  th e  m ost ro o ts  w hen  m ulched w ith  th e  w h ite  p la s t ic ;
t
h o w ev er, th e  in c re a s e s  w ere  not s ta t i s t ic a l ly  s ig n if ic a n t ov e r th e  
co n tro l p lo ts .  The c le a r  p la s t ic  m ulch produced  th e  lo w e st y ie ld  and 
lo w e s t num ber of ro o ts  o f a l l  t r e a tm e n ts . A co m p ariso n  of th e  y ie ld s  of 
th e s e  v a r ie t ie s  show s th a t  th e  C e n te n n ia l and  G o ld rush  v a rie ty  p roduced  
s ig n if ic a n tly  h ig h e r y ie ld s  th a n  U nit I Porto R ico . G old rush  a ls o  p ro ­
du ced  a  s ig n if ic a n tly  h ig h er to ta l  num ber of ro o ts  th a n  U nit I Porto  R ico . 
E v a lu a tio n  of c h a ra c te rs  com prising  bak in g  q u a lity  in d ic a te d  th a t  no 
s ig n if ic a n t  d iffe re n c e s  e x is te d  am ong m ulch tre a tm e n ts  o r v a r i e t i e s . 
C e n te n n ia l an d  U nit I Porto R ico ro o ts  w ere  h ig h e r in  dry m atte r th a n  
G o ld ru sh . C e n te n n ia l and  G o ld ru sh  ro o ts  had  a  g re a te r  c a ro te n e  c o n te n t 
th a n  U nit I  Porto  R ico .
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In  a  se c o n d  ex p erim en t, a  com parison  w a s  m ade of th e  y ie ld  and 
g rade  o f U nit I Porto R ico , G o ld ru sh , C e n te n n ia l ,  and  Ju lia n  sw ee t 
p o ta to e s  grown under b la c k  p o ly e th y len e  m ulch . A s ig n if ic a n tly  la rg e r 
to ta l  y ie ld  and a  la rg e r  y ie ld  of U . S . N o. 1 ro o ts  w ere  p roduced  by 
C e n te n n ia l .  T his v a rie ty  a ls o  p roduced  th e  la rg e s t  to ta l  num ber of 
ro o ts  p e r a c re .
A th ird  ex p erim en t, com paring  th e  e ffe c ts  of b lack  p la s t ic  and 
n on-m ulched  tre a tm e n ts  on th e  y ie ld , num ber, and  g rade  o f C e n te n n ia l 
sw ee t p o ta to e s , show ed th a t  b la c k  p la s t ic  had  no s ig n if ic a n t in flu e n ce  
on th e s e  f a c to r s .
The fourth experim en t d e a lt  w ith  th e  e ffe c ts  of b lack  p la s t ic
mulch on  th e  y ie ld ,  num ber, and  g rade  of G o ld ru sh  sw ee t p o ta to e s  
t r e a te d  w ith  v ary in g  le v e ls  o f n itro g en  f e r t i l i z e r . Both th e  p la s t ic  
m ulched  and non -m u lch ed  p lo ts  re c e iv in g  th e  h ig h er ra te s  o f fe r t i l iz e r  
n itro g e n  (45 and 60 pounds p e r acre) p roduced  s ig n if ic a n tly  la rg e r  to ta l  
y ie ld s  and  la rg e r  y ie ld s  of th e  U . S . N o. 1 g rade  th an  th e  lo w er n itro g en  
ra te s  (15 and 30 pounds) an d  th e  n o - fe r t i l iz e r  tre a tm e n t. T here w as no 
s ig n if ic a n t d iffe ren c e  in  th e  to ta l  y ie ld  of m ulched and  non -m u lched  
p lo t s , bu t th e  non -m u lch ed  p lo ts  d id  p roduce  a  la rg e r  num ber of r o o t s .
A nalyses of p e rio d ic  s o i l  sam p le s  show ed  th a t  th e  p la s t ic  m ulch 
tre a tm e n t had no a p p aren t e ffe c t on  th e  to ta l  n itro g en  c o n te n t of th e  
s o i l . The s o il  under th e  p la s t ic  m ulch m a in ta in ed  a  h igher le v e l  of 
n i tra te  n itrogen  th roughou t th e  grow ing s e a s o n  th a n  th e  n o n -m u lch ed
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p lo ts , e sp e c ia lly  in  th e  p lo ts  rece iv in g  a p p lic a tio n s  o f n itrogen  fe r t i l iz e r . 
P la c tic  mulch had no m easu rab le  e ffec t on th e  ammonium n itrogen  conten t 
of th e  s o i l .  P lo ts rece iv in g  a p p lic a tio n s  of n itrogen  fe r t i l iz e r  show ed a 
h igher le v e l of to ta l  n itro g en , n i tr a te ,  and  ammonium n itrogen  th an  p lo ts  
rece iv in g  no n itro g en .
The u se  of p la s t ic  mulch had  no e ffe c t on le v e ls  of a v a ila b le  
p h o sp h o ru s , p o ta ss iu m , calc ium  or m agnesium  co n ten ts  of th e  s o i l .  
L ik ew ise , p la s tic  m ulch had  no m easu rab le  e ffec t on so il  reaction*
The m oisture co n ten t of th e  so il under th e  p la s tic  m ulch w as 
h igher s ix  w eeks a fte r  th e  m ulch w as ap p lied ; how ever, a s  th e  se a so n  
p ro g ressed  th e  so il  m oisture  co n ten t of th e  m ulched p lo ts  fe l l  below  
th a t of th e  non-m ulched  p lo ts .
ix
INTRODUCTION
The u s e  o f v a rio u s m a te ria ls  a s  m ulches on  h o rtic u ltu ra l c rops h a s  
b e e n - in v e s tig a te d  p e rio d ic a lly  by  re s e a rc h  w o rk e rs  for o v e r  80 y e a r s .  
U su a lly  th e  m ain o b je c tiv e s  sough t by g row ers in  th e  u s e  o f m ulches 
w e re  m oistu re  p o n se rv a tio n , w eed  c o n tro l, an d  in c re a se d  s o i l  tem p era ­
tu r e s  . In  r e c e n t y e a rs  p la s t ic  m u lches have b e e n  w ide ly  u s e d  and a re  
g a in in g  p o p u la rity  am ong home an d  hobby v e g e ta b le  and  flo w er g a rd e n e rs . 
T h e ir u se  h a s  a ls o  b e e n  in c re a s in g  in  m ost o f th e  major v e g e ta b le  p ro ­
d uc ing  a re a s  of th e  U n ited  S ta te s .
M ost v e g e ta b le  c ro p s  w ill n o t com pete s u c c e s s fu lly  w ith  w eed s 
a n d  m ust b e  free  of them  for b e s t  grow th and maximum y ie ld s .  C u lti­
v a tio n  g e n e ra lly  does a  good job  o f co n tro llin g  w e e d s , b u t m ech an ica l 
m ethods of w e e d  c o n tro l freq u en tly  c a u se  s e r io u s  dam age to  root 
s y s te m s , re su ltin g  In  red u ced  g row th  and a  d e c re a s e  in  c ro p  y ie ld s . 
C o n se q u e n tly , w ith  th e  u s e  of p la s t ic  m u lches d is tu rb a n c e  of the  
ro o t sy stem  i s  a v o id ed .
The d isp o s it io n  o f th e  ra d ia n t en erg y , w h ich  com es from th e  s u n , 
h a s  a  p ronounced  in f lu e n c e  on th e  environm ent surrounding  th e  p la n t.
A p o rtion  o f th is  energy h e a ts  th e  a i r ,  some h e a ts  the  s o i l  and  p la n ts ,  
som e e v a p o ra te s  w a te r , and  som e re tu rn s  to  th e  a tm o sp h ere  a s  rad ian t 
h e a t .  The d isp o s it io n  o f th e  en e rg y  in f lu e n c e s  root developm en t and  
a c tiv ity  by  a ffe c tin g  s o i l  tem p era tu re  and m o is tu re . V arious coverings
on th e  so il  su rfa c e  a lte r  th e  d isp o s itio n  of energy  among th e s e  d ifferen t 
f a c to r s , c re a te  a  range  of s o i l  c l im a te s , and  a ffe c t th e  a c tiv ity  of th e  
ro o ts  and  th e ir  p e s ts  for b e tte r  or w o rse  (29).
Paper w a s  e x te n s iv e ly  te s te d  in  th e  192 0 's  and  w as found to  be 
u se fu l  a s  a m ulch; how ever, i t s  w id e sp rea d  u se  w a s  lim ited  b e c a u s e  it  
w a s  to o  c o s tly  an d  d e te rio ra te d  befo re  th e  grow ing s e a s o n  w a s  o v e r. 
Aluminum fo il d o e s  not decom pose  ra p id ly , bu t i t s  u s e  a s  a  m ulch i s  
a ls o  re s tr ic te d  b e c a u se  i t  i s  frag ile  and  c o s t ly .  In  1957, Emmer (9) 
found  th a t b la c k  p o ly e th y len e  p la s t ic  w as  th e  c h e a p e s t and  m ost e ffe c ­
t iv e  m ulch for v e g e ta b le  c ro p s . The p la s t ic  i s  to u g h , e a sy  to  se c u re  
and  p la n ts  a re  e a s i ly  p la n te d  through  s l i t s  in  th e  f ilm . A dditional s l i t s  
a re  o ften  cu t a t  frequen t in te rv a ls  to  a llow  w a te r  p e rc o la tio n . M a te ria ls  
th a t  a re  d a rk e r in  co lo r th a n  th e  s o i ls  on w h ich  th e y  a re  u sed  w ill  
in c re a s e  su rfa c e  tem pera tu re ; how ever, th e  lig h te r  co lo red  m ulches 
su c h  a s  w h ite  an d  a lu m in u m -co ated  p la s t ic s  d e c re a s e  s o i l  te m p e ra tu re .
Four ex p erim en ts  w ere  co n d u c ted  in  a n  effo rt to  e v a lu a te  th e  
e f fe c ts  o f p la s t ic  m ulches and  a h e rb ic id e  on  th e  y ie ld ,  g ra d e , and  
bak in g  q u a lity  o f sw eet p o ta to e s . A stu d y  of th e  e ffe c ts  of p la s t ic  and 
c e r ta in  n itro g en  fe r t i l iz e r  tre a tm e n ts  on se v e ra l p ro p e rtie s  o f th e  so il  
w a s  a ls o  in c lu d e d  in  th is  s tu d y . T o ta l n itro g en  c o n te n t,  ammonium and 
n i tra te  n itrogen  l e v e l s , and  o th er ch em ica l d e te rm in a tio n s  w ere  m ade 
p e rio d ic a lly  during  th e  grow ing s e a s o n  w here  va ry ing  am ounts of 
n itro g en  w ere a p p lie d  on m ulched and  non -m u lched  p lo t s . _
REVIEW OF LITERATURE 
The Effect of M ulches on P lan t Growth and P roduction
M ulching w ith  m a te r ia ls  such  a s  s tra w , sa w d u s t, p e a t ,  s to n e s ,  
p a p e r , and more re c e n tly , alum inum  fo il ,  p o ly e th y len e  film  and a g r i ­
c u ltu ra l  a s p h a l t , h as  long b e en  a p ra c tic e  o f g a rd e n e rs  to  in c re a se  
p ro d u c tio n , prom ote e a r l ie r  y ie ld s  and  to  im prove th e  q u a lity  of v e g e ­
ta b le s  and o th e r h o rtic u ltu ra l c ro p s , The e f fe c t iv e n e s s  o f various 
m a te ria ls  u se d  a s  m u lches for h o rtic u ltu ra l c ro p s  h as  b e e n  s tu d ied  
for many y e a r s , a s  p o in ted  out by C ourter an d  Q ebker (7 ).
F lin t (10) s ta te d  th a t  paper m ulch w a s  found to  c o n tro l w eed s  
and s tim u la te  grow th o f su g a r c an e  in  H aw aii a s  early  a s  1914. E arly  
experim en ts w ith  a sp h a lt  p ap e r in  p in eap p le  c u ltu re  p roved  e ffe c tiv e  
in  co n tro llin g  w e e d s , and  by  1927 abou t 80 p e rc e n t of th e  H aw aiian  
crop  w as m u lched , a cc o rd in g  to  Hortung (11). Soon a fte rw a rd s , in te r e s t  
in  m ulching v e g e ta b le s  d ev e lo p ed  in  th e  U n ited  S ta te s .  Both a s p h a l t  
and  k raft p a p e rs  w ere  t e s te d  e x te n s iv e ly  during  th e  la te  1920‘s and 
e a rly  1930’s .  Some of th e  a sp h a lt  p ap ers  c o n ta in e d  m a te ria ls  th a t  
w ere  to x ic  to  p l a n t s , The k raft p a p e rs  d e te r io ra te d  b e fo re  th e  end  of 
th e  grow ing s e a s o n , and  bo th  ty p e s  of p a p e r w e re  e a s i ly  to rn . N e v e r­
th e l e s s ,  m any in s ta n c e s  of e a r l ie r  h a rv e s ts  and  g rea tly  in c re a se d  y ie ld s  
from th e  u s e  o f m ulch p a p e r on w a rm -se a so n  c ro p s w ere  reco rded  by  
M agruder (15 ).
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Edmond (8) com pared th e  y ie ld s  of se le c te d  crops in  M ichigan in  
1929 from p lo ts  com plete ly  covered  w ith  a sp h a lt  paper w ith  o thers th a t 
w ere g iv en  ordinary  c u ltiv a tio n . M ulching in c re a se d  th e  y ie ld  of som e 
w a rm -sea so n  c ro p s . The y ie ld  of cucum bers and tom atoes w as in ­
c re a se d  by 180 p e rc e n t, peppers by over 100 p e rc e n t, and  b e an s  by 
80 p e rc e n t. H ow ever, a sp h a lt  paper had  l i t t le  or no e ffec t on sw eet 
co rn , c ab b a g e , or le t tu c e . In te re s t in  m ulches w as ev idenced  in  
M ichigan by th e  developm ent of a m achine d e s ig n ed  e s p e c ia lly  for 
lay ing  a sp h a lt p ap e r.
In  th e  ea rly  1930’s m ost of th e  eggp lan t grow ers in  V irginia w ere 
using  a sp h a lt paper mulch to  h a s te n  m aturity  and to  in c re a s e  th e  y ie ld  
of th e  crop  (8). H ow ever, during th e  d e p re ss io n  y ears  th e  p rac tic e  
a lm ost com plete ly  d isa p p ea red  in  com m ercial o p e ra tio n s due to  econom ic 
c o n d it io n s , and a sh ift in  v eg e tab le  a c re a g e s  to  a re a s  th a t p a rtia lly  
e lim ina ted  premium p rice s  for early  m a tu rity .
In te re s tin g ly , m ulch ing , using  a new sy n th e tic  p roduct, b lack  
p o ly e th y len e , i s  being  re -e v a lu a te d  som e 30 odd y ears  la te r  (4). This 
tim e i t  may find  a more perm anent p la c e  in  v e g e tab le  p roduction . 
P o lyethy lene  is  n o n -to x ic  to  p lan ts  and  is  r e s is ta n t  to  decom position  
by e ith e r  m o is tu re , l ig h t , or so il m ic roo rgan ism s. It i s  som ew hat 
e la s t ic  and s tre tc h e s  ra th e r  th an  t e a r s ,  and is  a s  cheap  a s  th e  p roducts 
of 30 y e a rs  ag o .
In  th e  period  from 1930 to  1934 se v e ra l w orkers found th a t paper 
m ulches w ere e ffe c tiv e  in  in c re a s in g  th e  y ie ld s  of c e r ta in  v e g e tab le  
c ro p s . The re sea rch  of M agruder (15), H utchkins (12), Smith (20), and 
Thompson and P la ten iu s  (24), in d ic a te d  th a t paper mulch w as not only 
e ffe c tiv e  in  in c re as in g  y ie ld  of warm  se a so n  crops but tended  to  h a s te n  
m atu rity , contro l w e e d s , and co n serv e  m oisture in  th e  s o i l .  Even s o , 
th e  u se  of paper mulch w as found to  be econom ically  u n feasib le  a t  th a t 
tim e for production  of v eg e tab le  c rops in  th is  co u n try . It d id , how ever, 
prove com m ercially  ad ap tab le  to  th e  la rg e  ac reag e  of p in eap p les  in  
H a w a ii.
At E ast L ansing , M ichigan  (4) d a ta  on tom ato  production  from 
irr ig a te d  and n o n -irrig a te d  p lo ts  show ed th a t th e  u se  of po lye thy lene  
mulch re su lte d  in  a  s ig n ifican t in c re a se  in  to ta l  y ie ld , and a h ig h er 
p e rcen tag e  of th e  y ie ld  w as h a rv e s te d  e a r ly . The per ac re  y ie ld  in c re a se  
in  term s of m arketab le  w eigh t w as due to  e ith e r  more a n d /o r  la rg e r 
f r u i ts . The au tho rs su g g e s te d  th a t th e  in c re a se d  v e g e ta tiv e  grow th of 
the  p la n ts  from p la s t ic  m ulch w as re la te d  to  an  in c re a se  in  n itrogen  
a v a i la b i li ty , h igher so il tem p era tu re , and b e tte r  so il a e ra tio n  w hich 
w as conducive  to  n itr if ic a tio n .
D ata  by Voth, P ro eb stin g , and  Bringhurst (28) w ith  sum m er- 
p lan ted  s traw b erries  in  Southern C a lifo rn ia  in d ic a te d  th a t c le a r  p o ly ­
e th y len e  mulch induced  e a r l in e s s  a s  a re su lt of in c re a se d  so il 
te m p e ra tu re s , D iffe ren ces in  to ta l  y ie ld  be tw een  m ulched and
non-m ulched  p la n ts  w ere h igh ly  s ig n if ic a n t for som e v a r i e t i e s . The 
in c re a s e d  p roduction  from mulch tre a tm e n ts  w as a s s o c ia te d  w ith  h igher 
so il  tem p era tu res  under th e  mulch in  February  an d  M arch .
In  ano ther study  in  C a lifo rn ia , p o ly e th y len e  mulch w a s  u se d  on a 
s traw berry  crop by  C a n n d e ll e t a l (3 ). They rep o rte d  h igher ea rly  y ie ld s  
from p la s tic  m ulch t r e a tm e n ts . The la t e  y ie ld s  w e re  h ig h es t for the  n o n ­
p la s t ic  trea tm en t; how ever, th e  to ta l  y ie ld s  w ere  not s ig n if ic a n tly  
d if fe re n t .
R esu lts  of a  tw o -y e a r  study  by  W aggoner, M ille r , and DeRoo (29) 
in  C o n n ec ticu t show ed  an  in c re a se  in  ea rly  fru itin g  of s traw b errie s  
grow n under p la s t i c ,  e s p e c ia l ly  tra n s lu c e n t f ilm . O ther trea tm e n ts  
in c lu d e d  b la c k , a lu m in u m -co a ted , an d  g reen  p o ly e th y len e  f i lm s .
N a tu ra l and g ree n  tra n s lu c e n t p o ly e th y len e  m ulches w ere found to  
tran sm it more h e a t  to  th e  so il  w hich b e n e fite d  p la n t g ro w th .
The roo ts of s traw b erry  p lan ts  under the  m ulch film s w ere  in  
som e c a s e s  in fe c te d  by R hizocton ia  s o la n i , w h e re a s  th o se  in  bare  so il  
w ere  n o t. The in fe c tio n  w a s  p a rtic u la rly  sev e re  b en ea th  th e  b lack  and 
alum inum  film s w h ich  k ep t th e  so il  m o is t w ithou t warm ing it  m a te ria lly . 
The d e p re d a tio n s  o f the  fungus are fav o red  by c o o l a s  w e ll a s  by m oist 
s o i l .  All of th e  film s w ere  b e n e f ic ia l  in  the  c o n se rv a tio n  of s o il  
m o is tu re . The p roduction  of runner p la n ts  during th e  warm sum m er 
m onths w as in c re a s e d  by a l l  f ilm s . S o il m oistu re  s tu d ie s  co n d u c ted
by W esto v er and M cCubbin (31) w ith  paper m ulches a lso  show ed a 
b e tte r  m oisture supply  under m ulches throughout th e  growing se a s o n .
Moore (16) found th a t b lack  p la s tic  mulch ap p lied  to  th e  so il of 
C o n co rd  g rapes a t p lan ting  tim e g rea tly  in c re a se d  p lan t g row th . The 
g rap es  reach ed  fru iting  ag e  one y e a r e a rlie r  th a n  unmulched v in e s .
Black p la s tic  m ulch a lso  m arkedly in c re ased  su rv iv a l and su b seq u en t 
grow th of C oncord grape cu ttin g s th a t w ere ro o ted  in  perm anent v ineyard  
lo ca tio n  in  so il  of only av erag e  fe r t i l i ty .
S tud ies conducted  by W aggoner et a l .  (29) on to b acco  in  
C o n n ec ticu t show ed th a t p la s tic  mulch kept th e  so il  warm and m o is t. 
Tobacco i s  se n s itiv e  to  drought during th e  m onths of July and  August 
and is  a good t e s t  p lan t for so il m oisture le v e ls .  P la s tic  mulch c re a te d  
a  more favo rab le  m oisture regim e and produced high q u a lity  to b acco  
com parable to  th a t grown under c h e e se  c lo th ,
W aggoner e t a l (29) a lso  s tu d ied  th e  e ffe c ts  of b lack  and aluminum 
film s on a ir  tem pera tu res above and  below  th e  m u lc h e s . They found th a t 
on a  c le a r  day th e  b lack  p la s tic  m ulch abso rbed  a  large  am ount of so la r  
ra d ia tio n  and re fle c ted  very  l i t t le  of i t .  B ecause  of th e  underly ing  a ir ,  
l i t t le  of th is  h e a t w as tran sm itte d  dow nw ard, and  th e  s o il  rem ained  c o o l. 
C o n se q u e n tly , th e  tem perature  of th e  film in c re a s e d  m a te ria lly , and 
la rg e  am ounts o f energy w ere re le a s e d  to  th e  a tm o sp h e re . During th e  
day  tim e th e  tra n s lu c e n t film s tran sm itted  h e a t in to  th e  s o i l ,  and the  
upward lo s s  of energy w a s  p reven ted  by the  trap p ed  lay e r of a ir  b en ea th
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th e  film . Long h ea t w aves w hich w ere abso rbed  and rad ia te d  by th e  
po lyethy lene  film  warm ed th e  s o i l .  M ost of th e  so la r  energy w as 
re f le c te d  by th e  alum inum  film , a  re la tiv e ly  sm all am ount w as  a b so rb ed , 
and  none w as tra n sm itte d . The alum inum  film , lik e  th e  b lack  film , c o n ­
d uc ted  only a sm all amount of energy dow nw ard, but un like  th e  b lack  
film , th e  alum inum  re f le c te d  h e a t ,  and  th e  so il  b en ea th  th e  film  re ­
m ained c o o l.
At night tim e energy  rad ia tio n  coo led  th e  so il  b en ea th  a l l  film s; 
how ever, th is  coo ling  occurred  slow ly  b e c a u se  of th e  s t i l l  a ir  be tw een  
th e  so il and  th e  p la s tic  film . The alum inum  film  lo s t  le s s  energy  b e ­
c a u s e  of i ts  low er e m is s iv ity , and  th e  tra n s lu c e n t film  lo s t  more 
b e c a u se  the  s o il  benea th  i t  w as w arm er. All covered  so il rem ained 
w arm er th an  th e  exposed  so il  (29).
Young (32) conducted  s tu d ie s  to  determ ine th e  e ffe c ts  of d ifferen t 
m ulches on e a r l in e s s  of sw ee t p o ta to  p lan t p roduction , so il tem p era tu re , 
and  so il m o is tu re . M ulches u se d  w ere  c le a r  and b lack  p la s t ic ,  b lack  
f e l t , w icket ty p e  co ld  frame w ith  c le a r  p la s tic  and w ick e t ty p e  co ld  
fram e w ith  a la y e r  of c le a r  p la s tic  on top  and a  lay e r of b lack  p o ly ­
e th y len e  u n d ern ea th . The b lack  fe lt  and  th e  co ld  fram e w ith  b lack  
p la s t ic  in c re a se d  ea rly  p lan t p roduction  more e ffe c tiv e ly  th a n  o ther 
m ulches u se d .
All m ulches in c re a se d  so il  tem p era tu res  w hen com pared to  so il  
th a t  w as not m ulched . The da ily  maximum, minimum, and m ean so il
tem pera tu res w ere  a lw ays h igher in  th e  m ulched trea tm en ts  th an  in  th e  
unm ulched p lo ts . The m ulches in  every  c a se  w ere  found to  co n serv e  
m o is tu re , w hereas unm ulched so il had  th e  g re a te s t  m oisture lo s s  (32).
B oyette and Pope (1) conducted  an  experim ent in  North C a ro lin a , 
com paring th e  u se  of p la s tic  covered  bed s and open  beds for sw ee t
po ta to  p lan t p roduction , u s in g  th e  G o ld ru sh , C e n te n n ia l, and N ugget 
v a r ie t ie s .  They found th a t w hen p la s t ic  covers w ere u sed  more sp rou ts 
w ere p roduced  from a ll  th ree  v a r ie t ie s .  The p la s t ic  covered  beds a lso  
y ie ld ed  p lan ts  13 day s e a r lie r  th an  th e  open b e d s . O ther ad v an tag es 
a ttr ib u te d  to  th e  u se  of p la s t ic s  w ere le s s  w a te r lo s s  and th e  p ro te c ­
tio n  of th e  sw eet po ta to  p la n ts  from la te  f ro s t . H ow ever, th e re  w ere  
some d isa d v a n ta g e s  to  th e  p la s t ic  b ed  o p e ra tio n . The c o s t  w as h igher 
b e c a u se  of ad d itio n a l m a te ria ls  and la b o r . C overs over th e  bed s had 
to  be rem oved and rep laced  for w a te r in g . A lso , a fte r  th e  sp rou ts  had 
em erged , th e  p la n ts  in  th e  p la s tic -c o v e re d  b ed s  had  to  be v e n tila te d  
during th e  day tim e.
On th e  b a s is  of se v e ra l p u b lish ed  rep o rts  rev iew ed  by Rowe- 
Dutton (18), cu cu rb its  resp o n d ed  more to  m ulching th an  any o ther c ro p . 
In th is  s tu d y , m elons a lso  show ed more re sp o n se  to  p la s tic  m ulching 
th an  to m ato es w h ich  they  a ttr ib u te d  to  d iffe ren ces  in  th e  root sy s te m s 
of th e  tw o c ro p s . W eaver an d  Bruner (30) o b se rv ed  th a t by m id -se a so n  
m uskm elon p lan ts  have a very  e x te n s iv e , w e ll-b ra n ch e d  roo t sy stem  
th a t sp re ad s  la te ra l ly  throughout th e  su rface  4 to  8 in ch e s  of s o i l ,
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w ith  very  few m ajor roo ts below  a dep th  of 16 to ”20 in c h e s .  In  to m a to e s , 
h ow ever, th e  roo ts  grew  d e e p e r and more e x te n s iv e ly  a t an  early  a g e  to  
a  dep th  of tw o or more f e e t . T his in h e re n t d iffe ren ce  in  rooting  b eh av io r 
o f th e  tw o crops may be a s s o c ia te d  w ith  d iffe re n c e s  in  th e  oxygen r e ­
quirem ent of th e ir  r o o t s . M elon roo ts ap p aren tly  deve lop  more rea d ily  
in  th e  su rfa c e  so il  w here  a e ra tio n  i s  s a t is fa c to ry  and  tem p era tu res  a re  
more favo rab le  th a n  a t low er d e p th s . T herefo re , th e  p la s t ic  mulch 
ap p a ren tly  prov ided  id e a l co n d itio n s  for m elon p la n t grow th by p ro ­
te c tin g  th e  root sy s te m  in  th e  su rface  s o i l  from in ju ry  due to  c u ltiv a tio n  
an d  m ain tain ing  th e  su rface  s o i l  a t more favo rab le  m oistu re  and 
tem p era tu re  l e v e ls .
The u se  of p la s t ic s  a s  ground co v ers  around p la n ts  h a s  b een  in  
p ra c tic e  for se v e ra l y e a r s . M a te ria ls  su ch  a s  p o ly e th y len e  w ere  tr ie d  
ex p erim en ta lly  a t . le a s t  a s  e a r ly  a s  1955 by Emmert (9) and  F razer (21).
In  c e r ta in  row c ro p s , such  a s  s tra w b e rr ie s , th e  a p p lic a tio n  of p la s tic  
s h e e ts  on th e  so il  around th e  p la n ts  h a s  becom e s tan d a rd  p ra c tic e  for 
many g row ers (2). S tu d ie s  on  o th er c ro p s such  a s  to m a to e s , b e a n s , 
m elo n s, l e t tu c e ,  s q u a s h , to b a c c o , cu cu m b ers , p e p p e rs , an d  corn  
have  a l l  show n th a t  p la s t ic  ground co v ers  can  be u se d  to  ad v an tag e  
(5 , 9 , 2 3 , 29 ). T h ese  s tu d ie s  in d ic a te  th a t th e  c o n se rv a tio n  of 
m o is tu re , w eed  c o n tro l, and  in c re a s e d  s o i l  tem pera tu re  in te n s if ie d  th e  
p lan t grow th ra te  su ff ic ie n tly  to  p roduce  s ig n if ic a n tly  e a r l ie r  and  h ig h er 
y ie ld s .  In g ro w in g  s tra w b e rr ie s , m e lo n s , le t tu c e ,  and  to m ato es a 
d e c re a se  in  fru it sp o ila g e  h a s  re s u lte d  from p o ly e th y len e  m u lc h es .
Emmert (9) found th a t  th e  0 .0015  mm gauge b lack  p o lye thy lene  
p la s tic  w as th e  c h e a p e s t and m ost e ff ic ie n t mulch te s te d .  The p la s tic  
proved tough and rem ained  on th e  so il  w e ll i f  th e  ed g es of th e  p la s tic  
w ere  secu red  w ith s o i l .  P lan ts w ere  e a s ily  se t  through h o le s  in  th e  
p la s t ic .  In  g e n e ra l, b la c k  p la s tic  w as ex cep tio n a lly  b e n e f ic ia l  for 
ea rly  p lan tin g s  of v e g e ta b le s . In  e x tra -e a r ly  com m ercial p la n tin g s , 
b e an  grow ers rea lized  a  5 to  1 in c re a s e  in  p rice  over la te  b e a n s . 
According to  Emmert (9) b lack  and  alum inum  pigm ented p la s tic  m ulches 
offer prom ise a s  a s u b s titu te  for s ta k in g . G ood tom atoes w ere  produced 
w ithou t irr ig a tio n  w ith th e  a id  of p la s tic  m ulch b e c a u se  of m oistu re  
co n se rv a tio n  and w eed  c o n tro l.
C a ro lu s  and Downs (4) s ta te d  th a t th e  prim ary pu rpose  of m ulching 
w ith  any m a te r ia l.is  to  con tro l w eed  growth and co n serv e  m o is tu re .
They su g g e s te d  th a t m ate ria ls  w hich  do not abso rb  or re ta in  w a te r  or 
form a c a p illa ry  sy stem  th em se lv e s  are  m ost e ff ic ie n t for m oistu re  c o n ­
se rv a tio n . The use of opaque m ate ria ls  w a s  n e c e ssa ry  to  preven t ligh t 
p e n e tra tio n  from stim u la ting  growth of w e e d s . One of th e  im portant 
functions of mulch w as to  e lim in a te  th e  n e c e s s i ty  of c u ltiv a tio n , 
e sp e c ia lly  w here  im proper c u ltiv a tio n  dam ages th e  root sy s te m . The 
d e s tru c tio n  of shallow  ro o ts  by c u ltiv a tio n  p rev en ts  th e  crop from 
u tiliz in g  m oisture and p lan t n u trien t e le m e n ts . They po in ted  out th a t 
ano ther im portant fu nc tion  of a m ulch , e sp e c ia lly  in  s o ils  low in  
o rgan ic  m a tte r , w as to  p reven t s o i l  com paction  (4).
T hese  w orkers (4) further repo rted  th a t th e  u se  of b lack  p la s tic  
mulch p rovided  a  com bination  of a  s lig h tly  h igher s o il  tem p era tu re , 
h igher m o is tu re , and  in c re a se d  a e ra tio n  in  th e  top s ix  in ch e s  of s o i l .  
T herefo re , th e  n u trien ts  in  th e  fe r ti le  top s o i l  could be  u tiliz e d  to  a 
maximum. This com bination  of favo rab le  fac to rs  w as su g g e s te d  a s  an  
ex p lan a tio n  for th e  w ide ly  repo rted  ev id en ce  th a t cu cu rb its  a re  b en efited  
more by m ulching th a n  any o ther c ro p . They s ta te d  th a t th e  h igher 
tem p era tu res  of a ir  in  th e  su rface  foot above th e  b lack  mulch may a lso  
be of b e n e fit to  sp read in g , w a rm -se a so n , v in e  c ro p s . M ulching reduced  
th e  sp read  of d is e a s e  by c u ltiv a tio n  and e lim ina ted  m ost of th e  hand 
labor in  co n tro llin g  w eeds (4).
A ccording to  R ies (17) experim en ts in  M ichigan  w ith  p ick ling  
cucum bers show ed in c re a se d  y ie ld s  w ith th e  u se  of p la s t ic  m ulch .
This trea tm en t in c re a se d  th e  y ie ld  of fru its  by 21 percen t over th a t 
produced by p lo ts  rece iv ing  d e e p , normal c u ltiv a tio n . In  th e  sam e 
ex p erim en t, how ever, chem ical w eed  con tro l in c re a se d  th e  y ie ld  by 
19 p e rc e n t, and  sha llow  c u ltiv a tio n , using  sw eep  in s te a d  of sh o v e l 
a tta c h m e n ts , in c re a se d  th e  y ie ld  by 18 p e rc e n t. It i s  p o ss ib le  th a t 
using  recom m ended w eed  contro l c h e m ic a ls , carefu l c u ltiv a tio n , and  
proper equipm ent a t th e  proper tim e w ould re s u lt  in  b e n e f its  com parab le  
to  mulch t re a tm e n ts .
R ecen tly  petro leum  m ulch, a  w a te r so lu b le  em ulsion  of a sp h a lt ic  
r e s in s , h a s  been  te s te d  w ith  favo rab le  re s u l ts  on germ inating  v e g e tab le
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and g ra s s  s e e d . The p rac tic a l u se  o f sy n th e tic  m ulching m a te ria ls  for 
annual row c ro p s , a s  rep re se n te d  by m ost v e g e tab le  s p e c ie s , is  d e ­
penden t upon c o s t of th e  m ateria ls  a s  w e ll a s  th e  m agnitude of benefit 
to  th e  c ro p . In  g e n e ra l p rac tice  p o ly e th y len e  and  petro leum  m ulches 
w ould not com pete w ith  each o ther in  u s a g e . M a te ria l and a p p lica tio n  
c o s ts  lim it p o ly e th y len e  to  crops of h igh  per ac re  v a lu e , w h e reas  
petro leum  mulch h as  b een  su g g ested  for u se  w ith  agronom ic and 
v e g e tab le  crops of m oderate v a lu e  p e r  ac re  (15).
Petroleum  m ulch and p o ly e thy lene  film s of 3 , 6 , 9 , 12, and 24 
inch  w id ths w ere  e v a lu a te d  for re te n tio n  of so il  m oisture by Lippert e t 
a l (22) during th e  la te  w in ter s e a s o n  in  C a lifo rn ia . M oistu re  c o n se rv a ­
tio n  w as ob tained  by each  mulch m a te r ia l, w ith  a  m inim al w id th  of 6 
in ch e s  g en era lly  requ ired  for s ig n if ic a n c e  in  e ffe c t over th e  non-m ulched  
trea tm e n t. Bands of 24 inches w ere  in  tu rn  su p erio r to  6 in ch  w id th s .
The th re e  m ulch m a te ria ls  te s te d  w ere  petroleum  m ulch , and  c le a r  and 
b lack  po lyethy lene  f ilm s .
T akatori e t a l  (22) ,  in  a s tu d y  of petroleum  mulch and po lye thy lene  
f i lm s , reported  th a t th e  to ta l  y ie ld  o f can ta lo u p es  and Z ucch in i squash  
w as in c re a se d  s ig n if ic a n tly  by petro leum  m ulch . The to ta l  y ie ld  for 
b e e t s ,  co rn , o n io n s , to m a to es , and  cucum bers w a s  not in c re a se d  by 
trea tm e n ts  of pe tro leum  mulch or b la c k  or c le a r  po ly e th y len e  f i lm s .
In g e n e ra l, th ey  found so il tem p era tu res  under petro leum  m ulch and 
c le a r  po lye thy lene  film  w ere s im ila r and  h igher during th e  day  th an
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under b lack  po lyethy lene  f ilm s . The o rder, how ever, w as  rev e rse d  
during th e  n ig h t.
The d ifference  in  re sp o n se  produced by th e  two b lack  m ate ria ls  
appeared  to  be due to  a d ifference  in  m a te r ia l- to -so il  c o n ta c t . Pockets 
of a ir  w hich  e x is te d  b e tw een  th e  b lack  po lyethy lene  film  and th e  so il  
su rface  in h ib ited  th e  conduction  of h ea t in to  th e  so il  during th e  day 
and a id e d  in  re ta in ing  s o i l  h ea t during th e  n igh t (22).
The E ffect of M ulches on  S oil N utrien t C onten t
O bserva tions of m ulched and non-m ulched  v e g e tab le  c rops in  
North C aro lina  by C la rk so n  (6) show ed m arked n itrogen  d e fic ie n cy  
sym ptom s developing  in  th e  non-m ulched  a r e a s . A study  of th e  m ove­
ment , le a c h in g , and u til iz a tio n  of n itra te  n itrogen  under a  po lye thy lene  
mulch w a s  su b seq u en tly  undertaken  by C la rk so n  (6). The e ffe c ts  of 
five d iffe ren t ra te s  of ammonium n itra te  (0, 5 0 , 100, 150, and 200 
pounds of N per acre) w ere  com pared . H alf of each  p lo t w as m ulched 
w ith  1 .5  mm b lack  p o lye thy lene  p la s t ic  in  a  four foot b a n d . The 
a n a ly se s  of period ic  s o i l  sam p les show ed th a t th e  m ovem ent of n itrogen  
w as re d u c e d , and le s s  leach in g  occu rred  in  th e  so il  co v ered  w ith  a  
p la s tic  m u lch . Corn g row ers in d ic a te d  th a t th e  u til iz a tio n  of a p p lied  
n itrogen  w a s  b e tte r  w here  a m ulch w a s  u se d .
The e ffe c ts  of d ifferen t k in d s of m ulching m ate ria ls  on m oistu re  
l o s s ,  accum ulation  and  lo s s  of n i t r a te s ,  and  th e  am ounts of ex ch a n g e ­
ab le  c a lc iu m , m agnesium , and p o tassiu m  w ere  s tu d ied  in  M ich igan  for
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four y e a rs  on d ifferen t s o i ls  by Turk and  P artridge  (27). The quan tity  
of n i tra te s  in  th re e  s o i ls  w ith  m ulching m a te ria ls  w as no t g re a t a t th e  
c lo s e  of th e  ex p erim en t. An in c re a s e  in  th e  to ta l  amount of ex ch a n g e ­
a b le  c a tio n s  o ccu rred  in  a i l  s o ils  w here  a lfa lfa  mulch w as u s e d .  More 
p ronounced  ch an g e s  o ccu rred  in  ex ch an g eab le  ca lc ium  and p o tass iu m  
th a n  in  m agnesium . They co n c lu d ed  th a t th e  e ffe c tiv e n e s s  o f an  
a r t i f ic ia l  m ulch v a rie s  g re a tly  w ith  th e  type of s o i l ,  k ind  of m ulch , 
and  c lim a tic  c o n d it io n s .
W ag g o n er, e t a l (29) rep o rted  th a t a  p la s t ic  film  on th e  so il  w ill 
not only  a lte r  th e  tem p era tu re  and m oisture  c o n te n t of th e  s o i l  but a lso  
may a ffe c t le ach in g  of n u tr ie n ts  by  lo c a liz in g  th e  entry  of w a te r  in to  th e  
s o i l .  R ea liz in g  th a t th e s e  fac to rs  co u ld  ch an g e  th e  supp ly  o f n u trien ts  
in  th e  s o i l , th e y  de te rm ined  th e  s o i l  nu trien t le v e ls  b en ea th  th e  film s 
in  s traw berry  p lo ts .  A pproxim ately  one  y ear a f te r  th e  b la c k , t r a n s ­
lu c e n t , and  alum inum  film s had b e e n  la id , th e  s o il  w as sam p led  near 
th e  p la n ts  bu t b en ea th  th e  p la s t ic  to  a dep th  o f five  in c h e s . The 
a c id ity  of th e  s o il  w as  unchanged  from th e  norm al pH of 5 . 4 .  The s o il  
under th e  m ulches d id  not change  in  th e  q u a n tity  o f ammonium n itrogen  
and a v a ila b le  p h o sp h o ru s , p o ta s s iu m , c a lc iu m , m agnesium , alum inum  
and  m an g an ese  a s  com pared  to  th e  unm ulched p l o t s .
On th e  o th er h a n d , th e  n itra te  n itrogen  co n ce n tra tio n  w a s  found to  
be  c o n s is te n t ly  h ig h er b e n ea th  th e  p la s t ic  film s th a n  in  b a re  s o i l .  
A n a ly ses  for n itra te  n itro g en  in  th e  so il  b e n ea th  th e  m ulches show ed
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th a t th e  b lack  film  had 33 ppm , aluminum film  19, tra n s lu c e n t film  
18, and th e  b are  p lo t only 4 ppm . They a lso  observed  th a t m ulching 
over th e  w in ter did  not change th e  n itra te  co n cen tra tio n  in  th e  s o i l ,  
su g g estin g  th a t th e  im portant e ffe c ts  of th e  film s occu rred  during th e  
growing s e a s o n . They concluded  th a t th e  fa ilu re  of o th er n u trien ts  
to  change  in  th e  sam e w ay a s  n itra te s  w as c a u se d  by d iffe ren c e s  in  
m in era liza tio n  and  in  th e  rem oval of n itrogen  (29).
S tev en so n  and  S c h u ste r (21) found in  a  study  of th e  e ffe c ts  of 
m ulches on p ro p ertie s  of th e  so il in  c u ltiv a te d  or s traw -m u lch ed  p lo ts  
th a t th ey  w ere g e n e ra lly  h igher in  n itra te s  th a n  th e  p lo ts  th a t  w ere  
sc rap e d  to  con tro l w eed  v e g e ta tio n . Straw  mulch c a u se d  a  m arked 
in c re a s e  in  so lu b le  p o tass iu m  but l i t t le  in c re a s e  in  calc ium  in  th e  top  
s o i l .
The in flu en ce  of d iffe ren t m ulching m ate ria ls  upon so il  en v iro n ­
ment w as s tu d ied  by Tukey and Schoff (26). E xperim ents w ere  c a rried  
out for five  y ea rs  using  d iffe ren t decom posing m ulch m a te ria ls  (hay , 
s tra w , and  saw dust) and non-decom posing  m ate ria ls  (rubber foam , 
and g la s s - f ib e r ) . None of th e  m ulches s ig n if ic a n tly  in flu en ced  s o il  
pH , th e  a v a ila b ili ty  of calc ium  and m agnesium , c a tio n  exchange 
c a p a c ity  of th e  s o i l ,  s o il  pore s p a c e , or w a te r hold ing  c a p a c ity  of th e  
s o i l .
D iffe rences in  s o i l  m icroorganism s w ere  not c o n s is te n t  (26). 
H ow ever, a l l  m ulches in c re a se d  th e  a v a ila b ili ty  of s o il  phosphorus
and p o ta ss iu m , so il  m oisture and w a te r p e rco la tio n  r a te .  All trea tm en ts  
reduced  so il tem p era tu re , so il a e ra tio n , and  w a te r evapo ra tion  in  the  
sum m er. They p o s tu la te d  th a t  th e  primary e ffe c t of m ulching w a s  a 
p h y s ic a l e ffec t upon th e  so il  env ironm ent. T heir re s u l ts  a ls o  su g ­
g e s te d  th a t many d iffe ren ces  w h ich  w ere no ted  in  p la n t perform ance 
w hen m ulched w ith  v a rio u s  m a te r ia ls , m ight have b e e n  th e  e ffec t of th e  
tex tu re  of th e  m ulch ra th e r  th an  i ts  ra te  of a p p lic a tio n  and d eco m p o sitio n .
MATERIALS AND METHODS
Four d iffe ren t experim en ts w ere  co n d u cted  during 1964 to  e v a lu a te  
th e  e ffe c ts  o f p la s t ic  m ulch on th e  y ie ld  and q u a lity  o f sw ee t p o ta to e s . 
The e ffe c ts  of m ulch and c e r ta in  n itro g en  fe r t i l iz e r  tre a tm e n ts  on  se v e ra l 
ch em ica l p ro p e rtie s  of th e  so il  w ere  a ls o  in v e s t ig a te d .  For s im p lic ity  
in  re fe ren c e  th e  experim en ts w ere  num bered 1, 2 , 3 , and  4 .  Experim ent 
N o . 1 w as co n d u c ted  on  th e  farm of E arl F o n te n o t, J r . , lo c a te d  in  
E vangeline  P a r is h . E xperim ents N o . 2 , 3 ,  and 4 w ere  e s ta b l is h e d  bn 
th e  H o rticu ltu re  farm a t L ou isiana  S ta te  U n iv e rs ity , Baton R ouge.
A w e ll-d ra in e d  O liv ie r s i l t  loam  so il  w as s e le c te d  for E xperim ent 
N o . 1. The e x p erim en ta l a re a  w a s  d iv id ed  in to  a  s p l i t -p lo t  d e s ig n  w ith  
v a r ie tie s  occupy ing  th e  m ain p lo t s . D ifferen t ty p e s  of p la s t ic  m ulches 
to g e th e r  w ith  a h e rb ic id e  c o n s titu te d  th e  s u b - p lo ts .  F o rty -f iv e , 200 foot 
row s p rov ided  th e  ex p erim en ta l a re a  for th e  t e s t  in  w h ich  th e re  w ere  
th re e  re p lic a tio n s  of each  of th e  fo llow ing  sw ee t p o ta to  v a r ie t ie s :  
G o ld ru sh , C e n te n n ia l, and  U nit I Porto R ico . The th re e  m ulch trea tm e n ts  
in c lu d ed  th e  u s e  of tw o -m il p o ly e th y len e  film s of b la c k , c le a r ,  and  
w h ite  p la s t i c .  Enide 50-W  (diphenam id) w as u se d  for th e  h e rb ic id e  
trea tm e n t a t th e  ra te  of 6  pounds of a c tiv e  in g red ien t pe r a c re . An 
u n trea te d  p lo t th a t re c e iv e d  no h e rb ic id e  or p la s t ic  se rv ed  a s  th e  
c o n tro l .
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For Experim ent N o. 1 a l l  p lo ts  rec e iv e d  28 pounds of n itro g e n ,
56 pounds of P2 O5 and 28 pounds of K2 O per acre  s ix  w eeks prio r 
to  tra n sp la n tin g . The m ateria l w as ap p lied  a s  a 5 -1 0 -5  grade of 
com m ercial fe r t i l iz e r . The m ulches w ere ap p lied  in  14 inch  b an d s 
on th e  to p  o f each  row w ith  a  m echan ica l m ulch lay ing  m ach in e .
Uniform p la n ts  of each  v a rie ty  w ere  o b ta in ed  from f ie ld  bedded  roo ts 
and  p lan ted  on May 13, 1964. P lan ts  w ere  sp a ce d  12 in ch es  ap a rt 
on 52 inch  row s and w a tered  im m ediately  a f te r  p la n tin g . The h e rb ic id e  
w as a p p lied  a s  a  spray  one w eek a fte r th e  s lip s  w ere  p la n te d . A heavy 
ra in  of fiv e  in ch es  occurred  tw o w eeks a fte r  th e  p la n ts  w ere pu t o u t.
Very l i t t le  ra in fa ll fe l l  on the p la n ts  during th e  rem ainder of th e  growing 
s e a s o n .
Enide 50-W  a t  a  ra te  of four pounds of te c h n ic a l  m ateria l pe r 
ac re  w as ap p lied  to  th e  m iddles of a ll  p la s t ic  covered  rows to  con tro l 
w eed s and  th e s e  p lo ts  rece iv ed  no c u ltiv a tio n  during th e  grow ing 
s e a s o n . The con tro l p lo ts  rece iv ed  th e  u su a l co n ven tiona l cu ltu ra l 
p r a c t ic e s .
All p lo ts  in  Experim ent N o . 1 w ere  h a rv e s te d  on Septem ber 10, 
1964, and  y ie ld s  w ere  reco rded  from a l l  t re a tm e n ts . The ro o ts  w ere  
w e ig h ed , c o u n ted , and  g raded  accord ing  to  th e  fo llow ing c la s s if ic a t io n s :
1 . Number of large  U . S .  N o. 1 (2 1 /2 -3  1 /2  in ch e s  in  d iam ete r).
2 . W eight of la rg e  U . S . N o. 1.
3 . Number of sm all U . S . N o. 1 (1 3 /4 -2  1 /2  in ch e s  in  d iam ete r).
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4 . W eight of sm a ll U . S . N o . 1.
5 . Number of c an n e rs  (1-1 3 /4  in c h e s  in  d iam ete r).
6 . W eigh t o f c a n n e rs .
7 . Number of c u l l s .
8 . W eigh t of c u l l s .
9 . Number of o v e rs iz e  roo ts (over‘3 1/2  in ch e s  in  d iam ete r).
1 0 . W eigh t of o v e rs iz e  r o o ts .
Q u a lity  e v a lu a tio n s  w ere m ade by baking  th re e  roo ts  from each 
re p lic a tio n  of each  tre a tm e n t. T hese  ro o ts  w ere  baked  a t 375°F for 
approx im ate ly  45 m in u te s . O rgano lep tic  ra tin g s  of th e  baked  f le sh  of 
th e  roo ts w ere  m ade by a  p an e l o f tw o ju d g es  who a ss ig n e d  su b je c tiv e  
v a lu e s  to  each  sam ple  for th e  follow ing c h a ra c te r is t ic s :  1 . D isc o lo ra ­
tion ; 2 , C olor; 3 . F lavor; 4 . S w ee tn ess ; 5 .  F iber; 6 . Texture a n d /o r  
m o is tu re .
Experim ent N o . 2 w as conducted  on L intonia s i l t  loam  so il on th e  
H orticu ltu re  farm a t L ou isiana  S ta te  U n iv e rs ity  a t Baton Rouge to  d e te r ­
mine th e  re la tiv e  perform ance of four d iffe ren t sw ee t po ta to  v a rie tie s  
w hen grow n under b lack  p la s tic  m ulch . For th is  experim ent th e  fo llow ­
ing four v a r ie tie s  w ere  u se d : U nit I Porto R ico , G o ld ru sh , C e n te n n ia l, 
and J u l ia n , Each v a rie ty  in  th e  experim ent w as  re p lic a te d  four tim es 
in  a s im p le , random ized  b lock  d e s ig n . The s o il  in  th is  experim ent 
rece iv ed  30 pounds of n itro g en , 60 pounds of P2 O5 and 30 pounds of 
K2 O per a c re  from 500 pounds of 6 -1 2 -6  com m ercial fe r t i l iz e r  app lied
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in  th e  row s a t a dep th  of approxim ately  e igh t in ch e s  and covered  w ith  so il 
p rio r to  p la n tin g . After fe r ti liz a tio n , the  s o il  w as covered  w ith  tw o -m il, 
b lack  po lyethy lene  m u lch . The p la s t ic  w as ap p lied  in  a 14 inch  band on 
top  of th e  ro w s . Each p lo t c o n s is te d  of a row 25 fee t long and 48 in ch e s  
w id e . The sw eet p o ta to es  w ere p lan ted  May 19, 1964, an d  th e  p lan ts  
w ere  sp a ce d  12 in ch es  apart on th e  row . The roo ts w ere  h a rv e s te d  on 
Septem ber 15, 1964, and  y ie ld s  and g rades w ere  rec o rd ed . The ty p e  of 
d a ta  c o lle c te d  w as th e  sam e a s  o u tlin ed  in  Experim ent N o . 1.
The s tu d ie s  in  Experim ent N o . 3 w ere m ade on a L intonia s i l t  loam  
so il to  determ ine th e  e ffec t of p la s t ic  mulch on th e  perform ance of sw eet 
p o ta to e s .  The v a rie ty  u sed  w as C e n te n n ia l, and  th e  m ulch c o n s is te d  of 
tw o -m il b lac k  p o ly e th y len e . A sim ple  random ized b lock  d e s ig n  w as 
u sed  w ith  th ree  re p lic a tio n s  of each  trea tm e n t, u sing  tw o-row  p lo ts  25 
fee t long and 48 in c h e s  w id e . All p lo ts  rec e iv e d  30 pounds of N itrogen , 
60 pounds of P2 O5 , and  30 pounds of K^O per a c re .  The n u trien ts  w ere  
ap p lied  in  th e  form of a  6 -1 2 -6  g rade  of com m ercial f e r t i l iz e r .  The 
fe r ti liz e r  w as ap p lied  in  th e  row s and covered  to  a  dep th  of app rox i­
m ately  e ig h t in c h e s .  C en ten n ia l v in es  w ere  tra n sp la n te d  12 in ch e s  
apart w ith in  each  ro w . Y ie ld s , g ra d e s , and q u a lity  m easurem ents 
recorded  w ere  sim ila r to  th o se  of Experim ent N o . 1.
Experim ent N o. 4 w as conducted  on L intonia s i l t  loam  at 
L ou isiana  S ta te  U n iv e rs ity , Baton Rouge, to  determ ine th e  e ffe c ts  of 
p la s tic  m ulch and d iffe ren t le v e ls  of n itrogen  fe r ti liz e r  on th e  y ie ld
and q u a lity  of sw ee t p o ta to e s . An effort w as a lso  m ade to  determ ine th e  
com bined e ffe c t o f th e s e  trea tm en ts  on c e r ta in  chem ical so il c o n s t i tu e n ts . 
The experim en ta l d e s ig n  w as a sp li t  p lot arrangem ent w ith  p la s tic  an d  
n o n -p la s tic  trea tm en ts  occupying  th e  main p lo ts . S u b -p lo ts  in  e ac h  main 
p lo t w ere  tre a te d  w ith fiv e  d ifferen t le v e ls  o f n itrogen  u sin g  e igh t re p l ic a ­
t io n s ,  each  24 fee t long and four fe e t w id e . Treatm ent num bers an d  
fe r t i l iz e r  le v e ls  w ere  a s  fo llow s:
Treatm ent N itrogen  P2 O5 ^ 2 0
Num bers_____________ lb  s . / a c r e __________ lb s . / a c r e __________ lbs . / a c r e
1 0 60 30
2 15 60 30
3 30 60 30
4 45 60 30
5 60 60 30
6 No fe r t i liz e r  app lied
Ammonium N itra te  (33 .5  p e rc en t n itro g en ), norm al superphospha te  
(20 p e rcen t P2O ij), and  m uriate of p o tash  (60 percen t K2 O) served  a s  sou rces 
of prim ary n u tr ie n ts . The fe r t i liz e r  w a s  ap p lied  by hand  in  furrow s about 
s ix  in c h e s  deep  and covered  w ith  s o i l .
The m ulched p lo ts  w ere covered  w ith  tw o-m il b la c k  po lye thy lene  
film  in  14 in ch  b ands and a ll  p lo ts  w ere p lan ted  w ith  G oldrush  on  M ay 19, 
1964, approxim ately  th re e  w eek s a fte r  th e  p lo ts  w ere fe r ti liz e d  and  
m ulched . The sw ee t po ta to  roo ts  w ere  h a rv ested  on Septem ber 15 , 1964.
The d a ta  c o lle c te d  w ere  s im ila r to  th a t  in  Experiment N o . 1.
S o il sam ples w ere  c o lle c te d  from each  of th e  96 p lo ts  a t th re e -w e e k  
in te rv a ls  from April 23 to  Septem ber 1. Each so il sam ple c o n s is te d  of a 
so il  boring from each  of e igh t re p lic a tio n s  for each  fe r ti liz e r  trea tm en t on 
each  m ain p lo t, g iv ing  12  in d iv id u a l so il sam p les for chem ical a n a ly s is .  
Each sam ple  w as ta k e n  from th e  f ie ld , tran sfe rred  to  a  cardboard  co n ­
ta in e r ,  and  p laced  in  co ld  s to rag e  a t minus 2 0°F . C hem ical a n a ly se s  
of th e  so il  in c lu d ed  th e  fo llow ing de te rm ina tions: to ta l  n itro g en , n itra te  
n itro g en , ammonium n itro g en , a c id  e x tra c ta b le  p h o sp h o ru s , p o ta ss iu m , 
ca lc iu m , and m agnesium , and so il  r e a c tio n . E stim ates w ere  a ls o  made 
for c a tio n  exchange c ap a c ity  and  a v a ila b le  s o il  m o is tu re .
S o il sam p les  w ere  rem oved from co ld  s to ra g e , thoroughly  m ixed, 
and im m edia te ly  d ried  by th e  u se  of e le c tr ic  f a n s . Root fragm ents and 
foreign  m ateria l w ere  rem oved by sc reen in g  d ried  s o i l  sam p les through 
a  U . S . s tan d ard  s ie v e  s e r ie s  N o . 35 , w ith  a nom inal opening of . 5 0 mm 
and nom inal w ire  d iam eter o f 0 .2 9  mm.
The to ta l  n itrogen  co n ten t w as determ ined  by th e  m odified K jeldahl 
m ethod d e sc rib e d  by Jackson  (13). This m ethod in c lu d ed  both o rgan ic  
and ammonium forms of n itrogen  but exc luded  n itra te  n itro g en .
The phen o ld isu lfo n ic  ac id  method a s  g iv en  by Jack so n  (13) w as 
u se d  for determ ining n itra te s  in  th e  s o i l .  Twenty gram s of a ir -d r ie d  
s o il  w ere  e x tra c te d  w ith  1 0 0  ml of d is t i l le d  w a te r by a g ita tio n  on a 
shak ing  m achine for 15 m in u te s . After p re c ip ita tio n  o f so il  w ith  calc ium  
hydroxide th e  f i ltra te  w as f ilte re d  and d r ie d . Follow ing co lor developm ent
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w ith  phen o ld isu lfo n ic  a c id  and  ammonium hydrox ide , th e  n itra te  c o n ­
c en tra tio n  w as determ ined  by m eans of a  Beckman m odel B S pec tropho ­
to m e te r. The am ount of n itra te  p resen t w as determ ined  by re fe ren ce  to  
a  predeterm ined  s tan d ard  c u rv e .
Ammonium n itrogen  w a s  determ ined  by d is t i l la t io n  of an  e x tra c t 
o b ta in ed  by ag ita tin g  a s o il  in  a KC1 so lu tio n . The so il to  e x tra c ta n t 
ra tio  w a s  1:3, a s  o u tlin ed  by  Jackson  (13). F ifty gram s of dry s o il  and 
150 ml o f a 10 p e rcen t p o tass iu m  ch lo rid e  so lu tio n  w as a g ita te d  on a 
shak ing  m achine for 30 m in u te s . The su sp e n s io n  w as f ilte re d  through  
W hatm an N o. 42 f i l te r  p a p e r , and th e  c le a r  f i ltra te  w as d is t i l le d  in to  
a  four p e rcen t bo ric  a c id  so lu tio n . Ammonium w as determ ined  by 
titra tin g  w ith  s tan d ard  0 .1  N HC1 using  a  com bination  of m eth y l-red  
and m eth y len e -b lu e  a s  th e  in d ica to r com plex .
Acid e x tra c ta b le  c a tio n s  in  th e  s o i l ,  p o ta ss iu m , ca lc iu m , and  
m agnesium , w ere dete rm ined  w ith  0 .1  N HC1 a t a  so il :a c id  ra tio  of 
1 :20 . An e x trac tin g  tim e of 15 m inutes w as em ployed . The sam e 
ra tio  and  shaking  tim e  w as u se d  w ith a  so lu tio n  of 0 .1  N HC1 c o n ­
ta in in g  0 .0 3  norm al NH4F fo r e s tim a tio n  of p h o sp h o ru s . P hosphorus 
and m agnesium  c o n te n ts  w ere  determ ined  c o lo rm e tric a lly . P o tassiu m  
and ca lc ium  w ere determ ined  pho tom etrica lly  on a flam e p h o to m ete r.
A 1:1 su sp e n s io n  of so il:w a te r  w as u se d  for pH d e te rm in a tio n s .
C a tio n  exchange  c a p a c ity  w as determ ined  by th e  m ethod p roposed  
by K elley (14) in  w hich  ca lc iu m , m agnesium , sod ium , and p o tass iu m  
w ere rep la ce d  on th e  exchange  com plex by th e  ammonium io n  c o n ta in ed
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in  ammonium a c e ta te .  O rgan ic  m atter in  th e  f i ltra te  w a s  rem oved by 
d ig e s tio n  w ith  p e rc h lo ric  a c id . The c o n ce n tra tio n  of c a lc iu m , m agnesium , 
sodium , and  p o ta ss iu m  in  th e  f i l t r a te  w as a d ju s te d  w ith  5 N HC1 and  w a s  
determ ined  by u sin g  a Beckm an M odel D . U . S pec tropho tom eter w ith  an  
o x y g e n -a c e ty le n e  flam e .
E xchangeable hydrogen  w a s  d e te rm ined  by th e  Barium  A ceta te  m ethod 
(13). H ydrogen w as rem oved from th e  c o llo id  w ith  barium  a c e ta te  a d ju s te d  
to  pH 7 .2  and  de term ined  t i t r a m e tr ic a l ly , u s in g  0 ,1  N sodium  hydrox ide  a s  
th e  t i tr a n t  and  p h en o lp h th a le in  a s  th e  in d ic a to r .
R e p resen ta tiv e  sw ee t p o ta to  ro o ts  w ere  o b ta ined  from  e ac h  trea tm en t 
of each  v a r ie ty  in  a l l  o f th e  e x p e rim e n ts , 1 th rough  4 ,  an d  a n a ly z e d  for 
dry m atter and  ca ro ten e  (to ta l p igm ents) c o n te n ts .
To de term ine  th e  dry m atte r co n ten t a  num ber 10 co rk  bo rer w a s  
u se d  to  o b ta in  a  p lug o f t i s s u e  w eigh ing  app rox im ate ly  2 0  gram s from 
th e  c e n te r  of each  ro o t . The p lu g s  w ere  th e n  p laced  in  p re -w e ig h ed  
m etal c a n s ,  w e ig h e d , and  p la c e d  in  an  e le c tr ic  oven  fo r 24 hours a t  105° 
C e n tig ra d e . The c o n ta in e rs  w ith  d ried  roo t t i s s u e  w ere  rem oved from th e  
oven  and  p la c e d  in  a  d e s ic c a to r .  A fter coo ling  th e  c o n ta in e rs  w ere  
w e ig h ed , and  th e  p e rcen t dry m atter w as c a lc u la te d .
The G ardner c o lo r  and  co lo r d iffe ren c e  m eter u s in g  th e  H unger "A" 
v a lu e  w a s  u se d  to  d e te rm in e  th e  c a ro te n e  c o n te n t of th e  sw ee t p o ta to  
sa m p le s . A s l ic e  app rox im ate ly  3 /4  inch  in  th ic k n e s s  w a s  cu t h o ri­
z o n ta lly  from th e  c e n te r  o f each  ro o t , and  d e te rm in a tio n s  w ere  m ade 
im m ediate ly  a f te r  th e  s e c tio n  w as c u t .
For m aking so il  m oistu re  d e te rm in a tio n s , d u p lic a te  sam p les  of s o il  
w e igh ing  approxim ately  1 0  gram s each  w ere  p lac ed  in  p re -w eig h ed  m etal 
c a n s ,  w e ig h ed , and  p laced  in  a drying oven  a t 105° C e n tig ra d e . After 
24 h o u rs , the  d ried  sam p les w ere  rem oved from th e  o v en , a llo w ed  to  coo l 
in  a  d e s ic c a to r , rew e ig h ed , and p e rcen t so il  m oistu re  w as c a lc u la te d .
EXPERIMENTAL RESULTS
Experim ent N o. 1
The o b je c tiv e s  of th is  study  w ere  to  e v a lu a te  th e  in flu en ce  of 
d iffe ren t p la s t ic  m ulches and a  he rb ic id e  on th e  y ie ld , num ber, and  
g rade  of ro o ts  of th re e  lead in g  v a r ie tie s  of sw ee t p o ta to e s .
As show n in  T able  I ,  th e re  w ere  no s ig n if ic a n t d iffe ren ces  among 
mulch trea tm e n ts  re la tiv e  to  y ie ld  of large  U . S . N o. 1 G oldrush  sw ee t 
p o ta to e s . The u n trea te d  p lo ts ,  how ever, produced an in c re a s e  in  y ie ld  
of sm all U . S . N o. 1 roo ts over th e  b lack  and  c le a r  mulch trea tm e n ts  
th a t  w as s ig n if ic a n t a t  the. 1 p e rc en t le v e l of p robab ility  and s ig n if i­
c a n tly  h igher th an  th e  h e rb ic id a l trea tm en t a t th e  5 p e rcen t l e v e l .  The 
w h ite  p la s t ic  trea tm en t produced th e  la rg e s t y ie ld  of can n e rs  (medium­
s iz e d  roo ts) w hich  w a s  s ig n if ic a n tly  superio r to  th e  c le a r  p la s t ic  and 
th e  h e rb ic id e  trea tm e n ts  a t th e  1 p e rcen t le v e l and superio r to  b lack  
p la s t ic  a t th e  5 p e rc en t l e v e l . There w as no d iffe rence  in  th e  y ie ld  of 
c u lls  and  o v e rs ize d  ro o ts  due to  trea tm e n t. In  considering  th e  to ta l  
y ie ld ,  th e  production  on th e  ch eck  p lo ts  w as  s ig n ific an tly  h ig h er th a n  
th a t of th e  th ree  p o ly e th y len e  m ulch tre a tm e n ts . The u n trea ted  p lo ts  
produced  47 b u sh e ls  more per a c re  th an  th e  h e rb ic id e  tre a tm e n ts . How­
e v e r , th is  d iffe ren ce  w a s  not s ta t i s t ic a l ly  s ig n if ic a n t. G oldrush  p ro ­
duced  th e  lo w est y ie ld  w hen m ulched w ith  c le a r  p l a s t i c .
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T able I . The Effect of M ulch T reatm ents on  th e  Y ield and  G rade o f 
G o ld rush  R o o ts .
______________________B u sh e ls  Per Acre
U . S . U . S .
N o. 1 N o. 1
T reatm ents Larae Sm all C an n ers C u lls O v e rs ize T otal
1. Black 8 5 .0 4 4 1 .9 1 8 6 .7 3 2 4 .2 3 3 .35 241 .26
2 . C lea r 5 6 .6 9 4 1 .0 0 5 6 .0 9 12 .50 3 .96 170.24
3 .  W hite 91 .75 6 9 .3 5 119 .19 18.59 0 . 0 0 298 .88
4 .  Enide 50-W 180.46 4 5 .8 8 5 4 .7 2 3 8 .4 1 14.17 333 .64
5 .  C ontro l 185.19 8 2 .4 6 9 3 .4 3 14.93 4 .57 380 .58
L .S .D . @ . 0 5  N .S . 2 7 .6  2 6 .4  N .S . N .S . 123.1
@ .0 1  N .S . 3 7 .5  3 5 .8  N .S . N .S . 167.2
The d a ta  in  Table II show the e ffe c ts  of th e  v a rio u s trea tm en ts  on 
th e  y ie ld  and g rade  of th e  C en ten n ia l v a r ie ty . The y ie ld  of la rg e  U . S .  
N o. 1 p o ta to es  w as not s ig n ific an tly  a ffe c te d  by th e  trea tm en ts  u sed  
in  th is  ex p erim en t. The u n trea ted  p lo ts  produced th e  la rg e s t y ie ld  of 
sm all U . S . N o . 1 ro o ts , w hich  w as s ig n if ic a n tly  superio r to  th e  h e rb i­
c id e  trea tm e n t. In  com paring the  to ta l y ie ld  of a l l  t r e a tm e n ts , how ever, 
th e  h e rb ic id e  p lo ts  produced the  h ig h es t y ie ld  although  th e  d iffe ren ces  
w ere  not s ta t i s t ic a l ly  s ig n if ic a n t. The y ie ld  of c a n n e rs , c u l l s ,  and 
o v e rs ize d  roo ts w as not g re a tly  in flu en ced  by th e  t r e a tm e n ts .
The d a ta  show ing th e  in fluence  of d ifferen t trea tm e n ts  on th e  g rade  
and y ie ld  of th e  U nit I Porto Rico v a rie ty  a re  p re se n te d  in  Table III . The 
u n trea ted  p lo ts  gav e  the  h ig h e s t y ie ld  o f large  U . S . N o. 1 ro o ts , and 
th e  c le a r  p la s t ic  m ulch produced th e  lo w e s t y ie ld . H ow ever, due to 
th e  w ide  v a ria tio n  in  y ie ld s  occurring among re p l ic a t io n s , th e  s t a t i s ­
t ic a l  a n a ly s is  show ed no s ig n ific an t d iffe ren ce  am ong tre a tm e n ts . The 
w h ite  p la s tic  m ulch had a s ig n ifican tly  h igher y ie ld  o f sm all U . S .
N o. 1 and c a n n e rs ' grade ro o ts  than  th e  b lack  and c le a r  p la s t ic  film s 
and th e  h e rb ic id e  tre a tm e n t. There w ere  no s ig n if ic an t d iffe ren ces  in  
y ie ld  of c u lls  and  o v e rs iz e d  roo ts among th e  t re a tm e n ts . The u n trea ted  
p lo ts  produced th e  h ig h es t to ta l  y ie ld , a s  w as th e  c a s e  w ith  th e
G oldrush  v a rie ty  (Table I ) . This in c re a s e  in  y ie ld  w a s  s ig n if ic an t 
over th e  o ther t re a tm e n ts , excep t th e  w h ite  p la s t i c . The p o ta to es  in  
th e  c le a r  p ls t ic  p lo ts  produced the  lo w e st y ie ld  for a l l  th ree  v a r ie t ie s .
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T able I I .  The E ffect of M ulch T rea tm en ts on  th e  Y ield and  G rade of 
C e n te n n ia l R o o ts .
T reatm ents
B u sh e ls  Per Acre
U . S .
N o. 1 
Larcre
U , S . 
N o. 1 
Sm all C an n ers C u lls O v e rs ize T otal
1, B lack 123.15 5 3 .5 0 5 4 .5 7 18 .68 12 .04 2 60 .94
2 . C le a r 122 .54 5 9 .9 0 3 8 .7 1 19.66 8 .9 9 2 4 9 .8 0
3 . W hite 141.75 6 0 .2 0 5 8 .6 8 13.87 4 .5 7 279 .08
4 . Enide 50-W 240 .51 3 3 .3 8 4 8 .3 2 17 .99 14 .78 3 54 .98
5 . C ontro l 204 .54 6 2 .4 9 4 7 .5 5 16 .61 10 .06 341 .25
L.S .D . @ .05 N .S . 2 7 .6 N .S . N .S . N .S . N .S .
@ . 0 1 N .S . N .S . N .S . N .S . N .S . N .S .
31
Table I I I . The E ffect of M ulch T reatm ents on the  Y ield  and  G rade of 
U nit I Porto Rico R o o ts .
T reatm ents
B ushels Per Acre
U . S . 
N o. 1 
Larae
U . S . 
N o. 1 
Sm all C anners C u lls O v ersize Total
1. Black 66 .15 2 0 . 1 1 3 3 .5 3 3 9 .78 0 . 0 0 159.57
2 . C lea r 25 .45 2 1 .9 5 3 1 .25 3 1 .0 9 0 . 0 0 109.74
3 . W hite 66 .91 5 3 .1 9 7 3 .7 7 4 3 .9 0 13.57 251 .34
4 . Enide 50-W 5 6 .7 0 17.68 3 8 .1 0 2 3 .78 0 . 0 0 136.25
5 . C on tro l 116 .90 4 8 .3 2 5 6 .0 9 5 5 .1 7 17.07 293.55
L .S .D . @ .05
@ . 01
N .S . 2 7 .6  2 6 .4  N .S . N .S . 123.1
N .S . 3 7 .5  3 5 .8  N .S . N .S . 167.2
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D ata  show ing a com parison  of sw ee t p o ta to  y ie ld s  for e ac h  of th ree  
v a r ie tie s  a s  a n  av e rag e  of a l l  su b -p lo t tre a tm e n ts  a re  p re se n te d  in  
Table IV. C e n te n n ia l and  G o ld rush  both  p roduced  a  s ig n if ic a n tly  la rg e r 
to ta l  y ie ld  th a n  U nit I Porto R ico . There w ere  no s ig n if ic a n t d if fe re n c e s , 
how ever, am ong th e  v a r ie tie s  for each  o f  th e  g ra d e s .  Alm ost 29 p e rcen t 
of th e  to ta l  y ie ld  of th e  G o ld rush  v a rie ty  w as p la c e d  in  th e  c a n n e r 's  
g ra d e , a s  com pared  w ith  2 4 ,5  p e rcen t for U nit I Porto Rico and  16 .7  
p e rcen t for C e n te n n ia l . C u lls  re p re se n te d  2 4 .5  p e rc en t of th e  to ta l  
y ie ld  of U nit I Porto R ico , w h e re a s  only  5 .7  p e rc e n t o f th e  to ta l  
C e n te n n ia l ro o ts  and  7 .6  p e rc e n t o f G o ld rush  ro o ts  w ere  c u l l s .
In  th is  t e s t  th e  trea tm en t e f fe c ts  on each  v a r ie ty  in  th e  num ber of 
roo ts p roduced  in  e a c h  g rad e  w ere  a ls o  re c o rd e d . The e ffe c ts  of th e  
tre a tm e n ts  on th e  num ber of G o ld rush  ro o ts  a re  p re se n te d  in  T able  V.
The c o n tro l p lo ts  p roduced  a s ig n if ic a n tly  h igher num ber of la rg e  U . S .  
N o . 1 sw e e t p o ta to e s  th an  th e  o th er tre a tm e n ts . For th e  sm a ll U . S .
N o. 1 g ra d e  th e  c o n tro l p lo ts  a ls o  proved  su p e rio r in  num ber of ro o ts  
h a rv e s te d . S ta t i s t ic a l  a n a ly s is  in d ic a te d  th a t th e  w h ite  p la s t ic  and  
c o n tro l 'tre a tm e n ts  w ere  h igh ly  s ig n if ic a n t over th e  b lac k  and c le a r  
p la s t ic  t r e a tm e n ts . A la rg e r  num ber of c a n n e rs  w ere  a ls o  produced  
under th e  w h ite  p la s t ic  m ulches th a n  th e  o th er tre a tm e n ts .
W hen  co n s id e rin g  th e  to ta l  num ber of ro o ts  p roduced  per a c re  
by  G o ld ru sh , th e  w h ite  p o ly e th y len e  trea tm en t y ie ld e d  th e  la rg e s t  
num ber. T his in c re a s e  w a s  h ig h ly  s ig n if ic a n t over th e  b lack  and
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T ab le  IV. The A verage Y ield and G rade  of T hree V arie tie s  of S w eet 
P o ta to e s  Grow n U nder S e v e ra l M ulch T re a tm e n ts .
M ean B u sh e ls  Per Acre
V arie tie s
U . S . 
N o. 1 
Larcre
U . S . 
N o. 1 
Sm all C anners C u lls O v e rs iz e T otal
G o ld rush 119 .83 5 6 .1 2 8 2 .0 3 2 1 .7 3 5 .2 1 2 8 4 .9 2
C e n te n n ia l 166 .50 5 3 .9 0 4 9 .5 7 17 .16 10 .08 2 9 7 .2 1
U nit I  Porto 
R ico 6 6 .4 2 3 2 .2 5 4 6 .5 5 3 8 .7 4 6 .1 3 190 .09
L .S .D . @ .05 N .S . N .S . N .S . N .S . N .S . 7 4 .6 9
@ . 0 1 N .S . N .S . N .S . N .S . N .S . N .S .
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Table V. The Effect of M ulch T reatm ents on the  Number and G rade o* 
G oldrush  Sw eet P o ta to e s .
Number Per Acre
T reatm ents
U . S .
N o. 1 
Larcre
U . S .
N o. 1 
Sm all C anners C u lls O v ers ize Total
1 . Black 9 ,2 2 1 6 ,538 26 ,238 1 3 ,999 167 56 ,163
2 . C lea r 6 ,2 8 7 6 ,5 3 8 18,694 8 ,3 8 3 167 40 ,069
3 . W hite 11,484 13,245 4 3 ,585 16,263 0 83 ,577
4 . Enide 50-W 17,101 8 ,2 1 5 18,107 8 ,1 3 1 502 52 ,056
5 . C ontro l 18 ,442 14 ,921 28 ,083 9 ,8 9 1 83 71 ,420
L.S .D . @ .05 7 ,453 5 ,0 4 1 7 ,4 0 0 6 ,1 8 9 N .S . 16,610
@ . 0 1 10,132 6 ,852 10,062 9 ,1 1 7 N .S . 22,579
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c le a r  p o ly e th y len e  t r e a tm e n ts . The c le a r  p la s t ic  trea tm en t y ie ld e d  th e  
lo w e s t to ta l  num ber of ro o ts  in  th e  G o ld rush  v a r ie ty .
The d a ta  p re se n te d  in  Table VI show  th e  in flu en ce  o f th e  d iffe ren t 
tre a tm e n ts  on th e  num ber of roo ts in  e ac h  g rade  in  C e n te n n ia l .  The 
d iffe ren t trea tm e n ts  had  no e ffe c t on  th e  to ta l  num ber of ro o ts  p roduced  
or on th e  num ber of roo ts p roduced  w ith in  th e  v a rio u s  g r a d e s . A la rg e r  
num ber of la rg e  U . S . N o. l ' s  w as p roduced  on  th e  p lo t w h ich  had  b een  
tre a te d  w ith  Enide 50-W  h e rb ic id e , b u t th is  v a lu e  w as no t s ig n if ic a n tly  
h ig h er th a n  th e  o th er tre a tm e n ts .
The d a ta  in  T able VII show th e  e ffe c ts  of th e  d iffe ren t tre a tm e n ts  
on th e  num ber of U nit I Porto Rico ro o ts  p ro d u ce d . As show n in  th e  
t a b le ,  th e  g re a te s t  num ber of la rg e  U . S . N o. 1 sw ee t p o ta to e s  w a s  
p roduced  in  th e  u n tre a te d  p lo t s . T his d iffe re n c e  in  num ber o f roo ts 
p roduced  w a s  s ig n if ic a n t over th e  c le a r  p la s t ic  t re a tm e n t. The w h ite  
p la s t ic  trea tm en t y ie ld e d  th e  la rg e s t num ber of ro o ts  of a  c a n n e r 's  
g ra d e , w hich  w as h igh ly  s ig n if ic a n t over th e  num ber p roduced  by th e  
c le a r  and  b lack  p la s t ic  m u lc h e s . It a ls o  had  a s ig n if ic a n tly  la rg e r  
num ber of c u lls  th a n  a l l  o th er tre a tm e n ts  e x ce p t th e  co n tro l p lo ts .  
H ow ever, th e  w h ite  p la s t ic  and  c o n tro l trea tm e n t produced th e  la rg e s t 
to ta l  num ber o f r o o ts , w hich  w as s ig n if ic a n tly  h igher th a n  th e  o ther 
t r e a tm e n ts . The r e s u l ts  w ith  th is  v a r ie ty  show  no p a rtic u la rly  b e n e ­
f ic ia l  e ffe c t from th e  m ulches u se d .
T able VIII show s th e  num ber of p o ta to e s  p roduced  by e a c h  of th e  
th re e  v a r ie tie s  a s  an  av e rag e  of a l l  s u b -p lo t  t re a tm e n ts . C e n te n n ia l
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Table VI. The E ffect of M ulch T reatm ents on the  Number and G rade of 
C e n te n n ia l Sw eet P o ta to e s .
Number Per Acre
T reatm ents
U . S .
N o. 1 
Large
U . S . 
N o. 1 
Sm all C an n ers C u lls  O versize T ota l
1 . Black 12,993 9 ,4 7 2 19,783 7 ,963 670 5 0 ,8 8 1
2 . C lea r 12 ,490 10 ,059 13 ,412 5 ,951 335 4 2 ,247
3 . W hite 15 ,340 10 .394 19 ,029 8 ,802 335 5 3 ,9 0 0
4 . Enide 50-W 21 ,544 5 ,7 0 0 16,263 8 ,802 502 5 2 ,8 1 1
5 . C ontro l 18,274 10,394 15 ,676 5 ,029 335 4 9 ,7 0 8
L.S .D . @ .05 N .S . N .S . N .S . N .S . N .S . N .S .
@ . 0 1 N .S . N .S . N .S . N .S . N .S . N .S .
Table VII. The Effect of M ulch T reatm ents on the  Number and  G rade of
U nit I Porto Rico S w eet P o ta to e s .
___________________Number Per Acre
U . S .  U.  S.
No.  1 No.  1
T reatm ents Large Sm all C anners C u lls O v ers ize T otal
1. Black 6 ,4 5 4 5 ,4 4 8 9 ,388 7 ,125 0 28 ,415
2 . C lea r 2 ,5 1 4 3 ,6 04 8 ,9 69 5 ,8 6 8 0 20 ,955
3 . W hite 6 ,706 6 ,706 22 ,550 13,915 502 49 ,877
4 . Enide 50-W 5,029 2 ,934 12,071 6 ,035 0 26 ,069
5 . C ontro l 10,646 7 ,125 15,760 12,993 754 47,278
L . S . D .  @ .05 7 ,453 N . S . 7 ,400 6 ,189 N . S . 16 ,610
@ . 0 1 N .S . N . S . 10,062 N . S . N . S . 22,579
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Table VIII. The Average Number and G rade of T hree V arie ties of Sw eet 
P o ta to es  Grown Under S ev e ra l M ulch T reatm ents .
M ean Num ber Per Acre
V arie ties
U. S .
N o. 1 
Large
U . S .
N o. 1 
Small C an n ers C u lls O v ers ize T otal
G oldrush 12,507 9,891 26 ,741 11 ,333 184 60,657
C en ten n ia l 16,128 9,203 16 ,832 7 , 3 0 9 435 49 ,909
U nit I Porto 
Rico 6,269 5,163 13,747 9 , 18 7 251 34 ,518
L . S . D .  @ .05 4 ,226 N.S . N . S . N . S . N . S . 18,246
@ .01 6,993 N.S . N .S . N . S . N . S . N . S .
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y ie ld ed  a  h igh ly  s ig n if ic a n t in c re a s e  in  th e  number of la rg e  N . U . N o. 1 
ro o ts  over U nit I Porto R ico . A lthough C e n te n n ia l and  G oldrush  p ro ­
duced  more ro o ts  pe r ac re  in  m ost of th e  o th e r g rad es  th a n  U nit I Porto 
R ico , th e s e  d iffe re n c e s  w ere not s ta t i s t ic a l ly  s ig n if ic a n t . G oldrush  
p roduced  60 ,657  ro o ts  per a c r e ,  w hich  w a s  s ig n if ic a n tly  h igher th an  
U nit I Porto R ico , w h ich  y ie ld e d  3 4 ,5 1 8  p o ta to e s  per a c re  . C u lls  c o n ­
s t i tu te d  2 6 . 6  p e rc en t of th e  to ta l  num ber of ro o ts  p roduced  by U nit I 
Porto R ico , a s  com pared  to  14 .6  p e rc en t for C e n te n n ia l and  18 .9  p e rcen t 
for th e  G o ld rush  v a r ie ty . Of th e  to ta l  num ber of p o ta to e s  p roduced  44 .1  
p e rc en t of th e  G o ld ru sh , 33 .7  p e rcen t o f th e  C e n te n n ia l, and  39 .8  p e r­
c e n t of th e  U nit I Porto  Rico w ere  in  th e  c a n n e r 's  g ra d e .
Baking Q u a lity ;
The e ffe c ts  o f m ulch trea tm e n ts  on  th e  c h a ra c te rs  a ffec tin g  baking  
q u a lity  of th e  G o ld ru sh , C e n te n n ia l, an d  U nit I Porto Rico sw ee t p o ta to es  
from Experim ent 1 a re  show n in  T able IX. The c h a ra c te rs  e v a lu a ted  
in c lu d ed  d is c o lo ra tio n , c o lo r , f lav o r, s w e e tn e s s ,  f ib e r , te x tu re , a n d /o r  
m oistu re  c o n te n t of th e  baked  ro o ts .  The bak ing  in d e x , w hich re p re se n ts  
a n  av e rag e  of a l l  o f th e s e  c h a ra c te rs  m aking up bak ing  q u a li ty , in d ic a te d  
no s ig n if ic a n t d iffe re n c e s  among m ulch trea tm e n ts  for th e  G oldrush  
v a r ie ty . T here w ere  som e d if fe re n c e s , how ever, am ong trea tm e n ts  for 
som e of th e  c h a ra c te rs  a ffe c tin g  th e  bak ing  in d e x . For in s ta n c e ,  th e  
co n tro l p lo ts  show ed  a c o n s id e ra b ly  low er v a lu e  for d isc o lo ra tio n  th an  
th e  o th e r tre a tm e n ts . F lavor and  sw e e tn e s s  w ere  ra te d  low er under b lack
T able IX. The Effect of D ifferen t M ulch T reatm ents on th e  Baking Q uality  of Three S w eet Potato  V a rie tie s .
Treatm ent D isco lo ra tio n  Color F lavor S w ee tn ess  F iber
T exture
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p la s t ic  th an  for the  o ther tre a tm e n ts . C o lo r {carotenoid p ig m en ts), f ib e r 
c o n te n t, and tex tu re  show ed no apparen t d iffe ren c e s  among tre a tm e n ts .
The baking  in d ic e s  for th e  C en ten n ia l v a rie ty  show ed no s ig n if i­
can t d iffe ren c e s  among mulch tre a tm e n ts , a lthough  th e  roo ts grown 
under c le a r  p la s tic  ap p aren tly  had  a low er ra ting  th a n  th e  o th er t r e a t ­
m ents . _
The m ulch trea tm en ts  had  no s ig n if ic a n t in flu en ce  on th e  baking  
in d ic e s  of U nit I Porto R ico , a s  in d ic a te d  in  Table IX. The c le a r  p la s tic  
tre a tm e n t, how ever, show ed a  low er ra ting  for d isc o lo ra tio n , c o lo r , 
and  fib e r c o n te n t, w h e rea s  f la v o r , s w e e tn e s s ,  and tex tu re  w ere  not 
n o tic ea b ly  in flu e n c e d .
In  co n sid erin g  th e  e ffe c ts  of th e  d iffe ren t mulch trea tm en ts  on th e  
baking  q u a li ty , a s  an  av erag e  of th e  th ree  v a r ie t ie s ,  th e re  w ere  s ig n i­
f ic a n t d iffe ren ces  among tr e a tm e n ts . The p o ta to es  produced under th e  
w h ite  p la s t ic  and h e rb ic id e  trea tm en ts  w ere  s ig n if ic an tly  su p erio r in  
sw e e tn e ss  over th e  b lack  p la s t ic  tre a tm e n t. The roo ts grown under th e  
b lack  and  w h ite  p la s t ic s  and th e  con tro l p lo ts  w ere  superio r in  co lo r to  
bo th  th e  c le a r  p la s t ic  and th e  h e rb ic id e  tr e a tm e n ts .
S ig n ifican t d iffe ren ces  among th e  v a r ie tie s  w ere  o bserved  for 
s e v e ra l c h a ra c te rs  con tribu ting  to  th e  bak ing  in d e x . Both G oldrush  
and C e n te n n ia l show ed s ig n if ic a n tly  h igher v a lu e s  for d isc o lo ra tio n , 
c o lo r , and  fib e r con ten t th an  U nit I Porto R ico . G oldrush w as a ls o  
su p erio r in  tex tu re  to  U nit I Porto R ico. There w ere  no d iffe ren ces  
among v a r ie tie s  for flavo r and  sw e e tn e ss  of th e  ro o ts .
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The dry m atter and  to ta l  pigm ent d e te rm in a tio n s  of th e  fresh ly  -  
h a rv e s te d  roo ts  w ere  m ade on each  v a rie ty  a n d  mulch trea tm en t in  
Experim ent N o. 1. S ta t i s t ic a l  a n a ly s is  o f th e  dry m atter and  ca ro ten e  
(to ta l p igm ents) d a ta  in d ic a te d  th a t  h igh ly  s ig n if ic a n t d iffe ren c e s  
o ccu rred  among v a r ie t ie s .  C e n te n n ia l and  Porto R ico ro o ts  w ere  h igher 
in  dry m atter co n ten t th a n  G o ld ru sh . C e n te n n ia l and  G oldrush  ro o ts  
show ed a g re a te r  c a ro te n e  co n ten t th an  U nit I Porto R ico .
E xperim ent N o. 2
The y ie ld  and g rade  of s e v e ra l sw ee t p o ta to  v a r ie tie s  w ere  com ­
p ared  w hen  grow n under tw o -m il b lack  p o ly e th y len e  m ulch . The re su ltin g  
d a ta  a re  p re se n te d  in  T able X. V arie tie s  in  th is  experim ent in c lu d ed  
U nit I Porto  R ico , G o ld ru sh , C e n te n n ia l , and  J u lia n . C e n te n n ia l p ro ­
duced  a to ta l  of 5 6 4 .9  b u sh e ls  pe r a c re ,  w h ich  w as s ig n if ic a n tly  
su p e rio r to  a l l  o th er v a r ie t i e s .  T his y ie ld  w a s  app rox im ate ly  30 p e rc en t 
h igher th a n  th e  seco n d  rank ing  v a r ie ty , U nit I Porto R ico . C e n te n n ia l 
a ls o  p roved  su p erio r in  th e  y ie ld  o f th e  la rg e  U . S .  N o . 1 g rade  ro o ts .  
C e n te n n ia l and  Ju lian  g av e  th e  lo w e s t y ie ld  o f c u ll  ro o ts .  U nit I Porto 
R ico , a s  in  th e  o th er t e s t s ,  p roduced  th e  la rg e s t  y ie ld  of c u ll ro o ts .  
C e n te n n ia l a ls o  had  th e  la rg e s t  p ro d u ctio n  of ro o ts  of th e  o v e rs iz e d  
g r a d e .
T able XI show s th e  num ber of roo ts p roduced  by four v a r ie tie s  
grow n under b lack  p o ly e th y len e  m ulch . The C e n te n n ia l v a rie ty  p roduced
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Table X. The E ffect of Black P la s t ic  M ulch on th e  Y ield and G rade of 
Four V a rie tie s  of Sw eet P o ta to e s .
V arie tie s
B ushe ls P e r Acre
U . S . 
N o. 1 
Larae
U . S .
N o . 1 
Sm all C an n ers C u lls O v e rs ize T o ta l
U nit I 138,6 5 4 .6 6 4 .9 7 4 .4 6 7 .3 3 9 9 .8
G old rush 2 2 8 .2 5 9 .0 4 9 .4 3 0 .8 2 5 .9 3 9 3 .3
C e n te n n ia l 3 2 8 .6 8 2 .1 6 0 .1 1 3 .4 8 0 .7 5 6 4 .9
Ju lian 181.1 5 9 .9 5 8 .4 1 3 .6 19 .9 3 3 2 .9
L .S .D . @ .05 7 2 .9 N .S . N .S . 3 0 .7 4 7 .4 131 .3
@ . 0 1 114 .0 N .S . N .S . 4 4 .2 N .S . N .S .
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Table X I. The Effect of Black P la s t ic  M ulch on th e  Number and G rade of 
Four V arie ties of Sw eet P o ta to e s .
V arie ties
Number of Roots Per Acre
U . S .
N o. 1 
Larae
U . S . 
N o. 1 
Sm all C an n ers C u lls O v e rs ize T otal
U nit I 11,652 7 ,623 13 ,176 12,959 2 ,504 47 ,914
G oldrush 17,206 7 ,8 4 0 11,652 8 ,385 762 45 ,845
C e n te n n ia l 25 ,155 10,998 14 ,701 6 ,098 3 ,2 6 7 60 ,219
Ju lian 14,157 7 ,7 3 1 12,196 5 ,5 5 3 544 40 ,181
L .S .D . @ .05 5 ,7 5 9 N .S . N .S . N .S . 1 ,799 N .S .
@ . 0 1 8 ,307 N .S . N .S . N .S . 2 ,587 N .S .
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th e  la rg e s t to ta l  num ber of r o o ts , b u t th is  in c re a s e  w as no t s ig n if ic a n t 
o v e r th e  o th e r  v a r i e t i e s . W hen c o n s id e rin g  th e  num ber of la rg e  U . S .  
N o . 1 ro o ts ,  h o w ev er. C e n te n n ia l p roduced  a  h ighly  s ig n if ic a n t  in ­
c re a s e  over th e  o ther v a r i e t i e s . C e n te n n ia l a ls o  had th e  la rg e s t  num ber 
o f o v e rs iz e d  ro o ts .  T his v a rie ty  h a s  c o n s is te n tly  d em o n stra ted  i ts  
a b il i ty  to  s e t  a  fa irly  la rg e  num ber of roo ts  o f d e s ira b le  s i z e ,  re g a rd le s s  
o f mulch t r e a tm e n ts .
Experim ent N o . 3
The e ffe c t of b la c k  p la s tic  m ulch on th e  y ie ld , num ber and g rad e  
o f C e n te n n ia l sw ee t p o ta to e s  i s  show n in  T ab le  XII. The m ulch had  no 
s ig n if ic a n t in flu e n c e  on  th e  to ta l  y ie ld  or g rad e  of p o ta to e s  in  th is  
e x p e rim e n t.
As show n in  T ab le  XIII, th e  p la s t ic  m ulch trea tm e n t a ls o  had  no 
e ffe c t on th e  num ber of roo ts p ro d u ced  by C e n te n n ia l .
E xperim ent N o . 4
This experim en t w a s  c o n d u c ted  to  s tu d y  th e  e ffe c ts  of b lack  
p o ly e th y len e  m ulch on  th e  y ie ld , num ber an d  g rade  of G o ld ru sh  sw ee t 
p o ta to e s  t r e a te d  w ith  vary ing  le v e ls  of n itro g en  fe r t i l iz e r .  All t r e a t ­
m ents w ere  g iv en  th e  sam e am ount o f phosphorus and p o ta ss iu m  e x c e p t 
one  trea tm en t w hich  re c e iv e d  no f e r t i l iz e r .  A s p l i t -p lo t  d e s ig n  w as 
u se d  w ith  p la s t ic  and  n o n -p la s tic  tre a tm e n ts  a s  m ain p lo ts  and  d iffe ren t 
n itrogen  le v e lp  and  a  n o - fe r t i l iz e r  trea tm en t a s  s u b -p lo ts .  There w ere  
e ig h t re p lic a tio n s  of e ac h  tre a tm e n t.
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T ab le  XII. The Effect of P la s t ic  M ulch on  th e  Y ield an d  G rade of 
C e n te n n ia l S w ee t P o ta to e s .
B u sh e ls  Per Acre
T reatm ents
U .S . 
N o. 1 
Larcre
U .S . 
N o. 1 
Sm all C an n ers C u lls O v e rs ize T otal
P la s t ic  M ulched 2 6 9 .2 7 4 .5 4 9 .3 2 3 .6 2 9 .0 4 4 5 .6
N on-M ulched 2 5 9 .3 6 8 . 8 7 1 .2 3 3 .9 14 .5 4 4 7 .7
L .S .D . @ .05 N .S . N .S . N .S . N .S . N .S . N .S .
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T able XIII. The Effect of P la s tic  M ulch on th e  Number and  G rade of 
C e n te n n ia l Sw eet P o ta to e s .
Number of Roots Per Acre
T reatm ents
U . S .
N o. 1 
Larae
U . S .
N o. 1 
Sm all C anners C u lls O v ers ize T otal
P la s t ic  M ulched 19,965 9 ,2 9 2 12,051 9 ,0 0 2 1,597 5 1 ,907
N on-M ulched 21 ,489 9 ,1 4 9 17,351 12,995 798 6 1 ,782
L .S .D . @ . 0 5  N .S . N .S . N .S . N .S . N .S . N .S .
Table XIV show s th e  e ffe c t of th e  d iffe ren t fe r t i l iz e r  le v e ls  on 
th e  y ie ld  and  g rad e  of G o ld rush  p o ta to e s  grow n under p la s t i c .  P lo ts  
re c e iv in g  th e  h ig h e r ra te s  of n itro g en  fe r t i l iz e r  produced h igh ly  s ig n i­
f ic a n t in c re a s e s  in  th e  to ta l  y ie ld  of sw ee t p o ta to es  over p lo ts  rece iv in g  
th e  low er r a t e s .  The trea tm e n ts  re c e iv in g  45 and  60 pounds of n itrogen  
per a c re  p roduced  h igh ly  s ig n if ic a n t  in c re a s e s  in  th e  y ie ld  of la rg e  
U . S . N o, 1 ro o ts  over th e  low er n itrogen  ra te s  and  th e  n o -fe r t i l iz e r  
tre a tm e n t. The d iffe ren t f e r t i l iz e r  t re a tm e n ts /  how ever, show ed  no 
s ig n if ic a n t e ffe c t on th e  y ie ld  o f sm all U . S . N o. 1 , c a n n e rs , c u l l s ,  
and  o v e rs iz e d  ro o ts .  The p lo ts  re c e iv in g  phosphorus and  p o tass iu m  
bu t no n itro g en  produced  a  to ta l  y ie ld  of on ly  5 .8  b u sh e ls  more p e r ac re  
th a n  th e  p lo ts  w h ich  w ere  not fe r t i l iz e d  a t  a l l .
The e f fe c ts  of d iffe ren t n itro g e n  le v e ls  on th e  y ie ld  and  g rade  of 
G o ld rush  p o ta to e s  grow n w ithou t m ulch a re  show n in  T able XV. The 
trea tm e n ts  w ith  th e  h igher le v e ls  o f n itro g e n , 45 and 60 pounds per 
a c r e ,  show ed h ig h ly  s ig n if ic a n t in c re a s e s  in  to ta l  y ie ld  over th e  n o ­
n itro g en  and  n o - fe r t i l iz e r  tr e a tm e n ts .  T h ese  sam e trea tm e n ts  a ls o  
p roduced  th e  la rg e s t  y ie ld  of la rg e  U . S .  N o . 1 ro o ts .  As show n in  
T able XV, th e  d iffe ren t fe r t i l iz e r  tre a tm e n ts  h ad  no s ig n if ic a n t in flu en ce  
on th e  y ie ld  o f sm a ll U . S .  N o . I ' s  c a n n e rs ,  c u l l s ,  and  o v e rs iz e d  
ro o ts  grow n w ith o u t m ulch .
The d a ta  p re se n te d  in  T ab le s  XIV and XV of th e  m ulched an d  non­
m ulched t r e a tm e n ts , r e s p e c t iv e ly ,  show com parab le  r e s u l ts  from th e  
d iffe ren t f e r t i l iz e r  tr e a tm e n ts .
Table XIV. The Effect of F e rtiliz e r  N itrogen Level on th e  Y ield and G rade of G o ld rush  S w eet P o ta to es
Grown U nder a  Black P la s tic  M ulch .
Treatm ent
Number
I h s . Per Acre 
N , P2 0 5 / K20
B ushels Per Acre
U . S .
N o. 1 
Large
U . S . 
N o. 1 
Sm all C anners C u lls O v ers ize T otal
1 0 -6 0 -3 0 149.4 4 7 .0 6 8 . 8 15 .4 2 . 0 2 8 2 .6
2 15-60-30 165.6 5 7 .9 7 6 .3 3 4 .0 7 .8 . 3 4 1 .6
3 3 0 -6 0 -3 0 189.1 5 3 .2 5 8 .0 13.7 1 0 . 6 3 2 4 .6
4 4 5 -6 0 -3 0 219 .4 4 4 .3 6 0 .7 3 3 .9 4 .3 3 6 2 .6
5 6 0 -6 0 -3 0 2 1 0 . 6 6 1 .3 7 0 .6 2 8 .4 10.5 3 8 1 .4
6 No F e rtiliz e r 154.9 4 1 .4 6 5 .2 13.3 2 . 0 2 7 6 .8
M ean 181.5 5 0 .8  , 6 6 . 6 2 3 .1 1 6 . 2 3 2 8 .2
L .S .D . @ .05 4 6 .5 N .S . N .S . N .S . N .S . 6 0 .8
@ . 0 1 6 2 .9 N .S . N .S . N .S . N .S . 8 2 .0
<£>
Table XV. The Effect of F e rtiliz e r  N itrogen Level on th e  Y ield and G rade of G old rush  Sw eet P o ta toes
Grown w ithout M ilch .
T reatm ent L b s . Per Acre 
Number . N , P2 O5 * K2 °
B ushels Per Acre
U . S .
N o. 1 
Large
U . S .
N o. 1 
Sm all C anners C u lls O v ers ize T otal
1 0 -60 -30 156.1 5 2 .0 5 6 .0 14.9 5 .8 284 .8
2 15-60-30 190.2 6 6 . 1 6 6 .5 10 .4 3 .6 3 3 6 .8
3 30 -6 0 -3 0 184.2 3 9 .9 5 0 .9 8 . 0 7 .7 2 9 0 .7
4 4 5 -6 0 -3 0 2 3 1 .0 6 9 .0 7 2 .4 9 .0 6 . 0 3 8 7 .4
5 60 -60 -30 2 6 3 .0 6 4 .8 7 1 .2 10 .4 5 .7 4 1 5 .1
6 No F e rtiliz e r 130.3 4 6 .2 7 1 .0 14 .1 1 .7 2 6 3 .3
M ean 192.4 5 6 .3 6 4 ,6 1 1 . 1 5 .0 3 2 9 .6
L>S»D> @ .05 4 6 .5 N .S . N .S . N .S . N .S . 6 0 .8
@ . 0 1 62 .9 N .S . N .S . N .S . N .S . 8 2 .0
cn
o
The d a ta  in  Table XVI show  th e  e ffe c ts  of d iffe ren t le v e ls  of 
n itrogen  on th e  num ber of G old rush  roo ts grown under b lack  p la s t ic  
m ulch . The high n itrogen  le v e ls  did  not g ive  a  s ig n if ic a n t in c re a s e  in  
th e  to ta l  num ber of roo ts h a rv e s te d . Although th e  p lo t rec e iv in g  th e  60 
pounds of n itro g en  per a c re  y ie ld e d  th e  la rg e s t num ber of ro o ts  , th is  
d iffe ren ce  in  y ie ld  w as not s ta t i s t ic a l ly  s ig n if ic a n t .  H ow ever/ w hen  
c o n sid erin g  th e  num ber of sm a ll U . S . N o . 1 ro o ts ,  th e  h ig h e s t n itrogen  
le v e l p roduced  a s ig n if ic a n t in c re a s e  in  th e  num ber of ro o ts  over m ost of 
th e  o th e r tr e a tm e n ts . There w ere  no s ig n if ic a n t d iffe re n c e s  among th e  
fe r ti liz e r  trea tm e n ts  in  any of th e  o th er g ra d e s .
The e ffe c t of d iffe ren t n itro g en  le v e ls  on th e  num ber of G oldrush  
sw ee t p o ta to e s  grown w ithou t m ulch w a s  re la tiv e ly  sm all (Table XVII).
A la rg e r  to ta l  num ber of ro o ts  w a s  p roduced  from th e  p lo ts  hav ing  th e  
two h ig h e s t  n itrogen  le v e ls ;  ho w ev er, th e  d if fe re n c e s  w ere  not s ig n i­
f ic a n t.  A y ie ld  p a tte rn  o ccu rred  among trea tm e n ts  for the  la rg e  U . S .  
N o. 1 g rad e  s im ila r to  th a t of to ta l  num ber of ro o ts  p ro d u ced . T rea t­
m ents of 15, 4 5 , and  60 pounds of n itrogen  per a c re  re s u lte d  in  a  h igh ly  
s ig n if ic a n t in c re a s e  in  num ber of sm all U . S . N o . 1 roo ts  over th e  
u n fe r tiliz e d  p lo t s .
As show n in  T ab les XVI an d  XVII, th e  to ta l  num ber of p o ta to e s  
produced  in  th e  m ulched and  non -m u lched  p lo ts  w a s  s im ila r .
I
Table XVI. The Effect of F e rtilize r N itrogen Level on th e  Number of G oldrush  Sw eet P o ta toes Grown
U nder Black P la s tic  M ulch .
Treatm ent
Number
l b s . Per Acre 
N , P2Os , K20
Number Per Acre
U . S .
N o. 1 
Large
U . S . 
N o. 1 
Sm all C anners C u lls O v ers ize T otal
1 0 -6 0 -3 0 12,251 6 ,479 21 ,780 8 ,167 54 4 8 ,731
2 15-60-30 13,503 8 ,5 4 8 22 ,542 9 ,909 217 54 ,719
3 30 -60 -30 14,592 8 ,1 1 3 19,602 7 ,350 326 4 9 ,983
4 45 -6 0 -3 0 17,097 7 ,241 18,567 6 ,751 109 49 ,765
5 60 -60-30 15,790 10,127 23 ,032 8 ,113 381 57 ,443
6 No F e rtilize r 12,142 6 ,8 6 0 20 ,799 5 ,4 9 9 54 45 ,354
M ean 14,229 7 ,8 9 4 21 ,053 7 ,6 3 1 190 50 ,999
L .S .D . @ .05 N .S . 2 ,7 3 1 N .S . N .S . N .S . N .S .
@ . 0 1 N .S . N .S . N .S . N .S . N .S . N .S .
cnto




l b s . Per Acre 
N , P2 0 5/ K20
Number Per Acre
U . S .
N o. 1 
Large
U . S .
N o. 1 
Sm all C anners C u lls O v ers ize T otal
1 0 -6 0 -3 0 14,211 8 ,875 19,438 8 ,603 163 51 ,2 9 0
2 15-60-30 16,933 11,706 26 ,244 6 ,152 54 61 ,089
3 30 -6 0 -3 0 16,552 8 ,3 3 0 19,765 6 ,642 217 5 1 ,506
4 4 5 -6 0 -3 0 21,289 11,652 21 ,834 7 ,623 163 62 ,561
5 60 -6 0 -3 0 24,284 11,706 2 2 ,7 6 0 6 ,043 217 6 5 ,010
6 No F e rtiliz e r 12,741 7 ,731 2 4 ,0 6 6 9 ,7 4 6 54 54 ,338
M ean 17,668 1 0 , 0 0 0 2 2 ,3 5 1 7 ,468 144 5 7 ,632
L .S . p .  @ .05 N .S . 2 /731 N .S . N .S . N .S . N .S .




The E ffects of P la s t ic  M u lch es on th e  N u trien t and  M oistu re
C o n ten t of th e  S o il:
S o il sa m p le s  from th e  d iffe ren t fe r t i l iz e r  trea tm e n ts  on th e  m ulched 
and  n o n -m u lch ed  m ain p lo ts  w ere  a n a ly z e d  a t th re e -w e e k  in te rv a ls  
th roughout th e  grow ing s e a s o n .  The e ffe c ts  of p la s tic  m ulch and  n itrogen  
trea tm e n ts  on th e  to ta l  n itro g en  c o n te n t of LLntonia s i l t  loam  s o il  a re  
p re se n te d  in  F igu re  1 an d  T able XVIII. The a n a ly s is  for to ta l  n itrogen  
c o n te n t in c lu d e d  o rg an ic  an d  ammonium n itro g en  but d id  not in c lu d e  
n itra te  n itro g e n . N itra te  d e te rm in a tio n s  w ere  m ade s e p a ra te ly  and  are  
p re se n te d  in  F igu re  2 and  T able XIX. The p la s t ic  m ulch trea tm en t had  no 
a p p aren t e ffe c t on th e  to ta l  n itro g en  c o n te n t o f th e  s o i l . D ata  in  
T able XVIII show  th e  m ean to ta l  n itro g en  c o n te n t of a l l  tre a tm e n ts  and  
sam pling  d a te s  w a s  id e n tic a lly  th e  sam e for bo th  th e  p la s t ic  and  n o n ­
m ulched p l o t s . Except for a  few m inor v a r ia t io n s , th e  p a tte rn  of to ta l  
n itro g en  d is tr ib u tio n  o ccu rring  during th is  e ig h te e n -w e e k  period  w as 
s tr ik in g ly  s im ila r  for th e  p la s t ic  and  n o n -p la s t ic  p l o t s .
The to ta l  n itro g en  c o n te n t o f th e  s o i l  w a s  a ffe c te d , ho w ev er, by 
th e  d iffe ren t f e r t i l iz e r  t r e a tm e n ts . A n a ly ses  of s o i l  sam p les  ta k e n  on 
M ay 15, ap p rox im ate ly  th re e  w eek s  a f te r  th e  p lo ts  w ere  f e r t i l iz e d ,  
show ed  a  h ig h e r  to ta l  n itro g en  c o n te n t in  th e  p lo ts  t re a te d  w ith  vary ing  
le v e ls  of n itro g e n  th an  in  th e  c o n tro l. T his in c re a s e  in  to ta l  n itro g en  
w as o b se rv ed  in  both th e  m ulched an d  non -m u lch ed  p lo ts  u n til June 11. 
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WEEKS AFTER APPLICATION OF PLASTIC
Figure 1. E ffect of p la s tic  mulch and n itrogen  trea tm en ts on the  to ta l  n itrogen  con ten t of L intonia
s i l t  loam so il supporting a crop of G oldrush sw ee t p o ta to e s .
1
Table XVIII. The Percen t T otal N itrogen  a t D ifferent D a tes  During th e  Growing S e a so n  in  L intonia S ilt 
Loam S o i l .
T reatm ent
Number
L b s . Per Acre 
N , P2 0 5 , K20  4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 -4 -6 4 7-24-64 8 -1 3 -6 4 9 -1 -6 4 M ean
N on- P la s tic
1 0 -6 0 -3 0 0 .065 0 .065 0 .068 0 .069 0 .065 0 .068 0 .064 0 .066
2 15-60-30 0 .071 0 .073 0 .071 0 .067 0 .066 0 .067 0 .066 0 .068
3 3 0 -6 0 -3 0 0 .071 0 .076 0 .065 0 .065 0 .062 0 .062 0 .062 0 .066
4 4 5 -6 0 -3 0 0 .068 0 .079 0 .078 0 .072 0 .066 0 .065 0 .069 0 .071
5 6 0 -6 0 -3 0 0 .070 0 .087 0 .071 0 .065 0 .065 0 .066 0 .067 0 .070
6 No F e rtiliz e r 0 .073 0 .067 0 .070 0 .065 0 ;064 0 .0 6 4 0 .063 0 .066
M ean 0 .069 0 .074 0 .071 0 .067 0 .065 0 .065 0 .065 0 .068
1 0 -6 0 -3 0 0 .067 0 .073 0 .071
P la s tic
0 .0 6 4 0 .062 0 .064 0 .065 0 .067
2 15-60-30 0 .070 0 .075 0 .072 0 .0 6 4 0 .068 0 .067 0 .070 0 .069
3 30 -6 0 -3 0 0 .067 0 .075 0 .0 7 0 0 .0 6 7 0 .065 0 .065 0 .063 0 .067
4 4 5 -6 0 -3 0 0 .067 0 .079 0 .077 0 .0 6 8 0 .064 0 .064 0 .065 0.069
5 60 -6 0 -3 0 0.064 0 .073 0 .0 7 0 0.069 0 .0 6 7 0 .071 0 .065 0 .068
6 No F e rtiliz e r 0 .065 0 .071 0 .066 0 .065 0 .063 0 .063 0 .064 0 .065
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WEEKS AFTER APPLICATION OF PLASTIC
CnVJ
Figure 2 . Effect of p la s tic  mulch and n itrogen  trea tm en ts on th e  n itra te  n itrogen  con ten t of Lintonia
s i l t  loam so il supporting a crop of G oldrush sw eet p o ta to e s .
Table XIX. The N itra te  N itrogen C ontent (PPM) of L intonia S ilt Loam S o il a t D ifferen t D a tes  During th e
Growing S e a so n .
Treatm ent
Number
l b s . Per Acre 
N , P2 0 5 , K20  4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7-4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
1 0 -60 -30 2 .25 14.00
N o n -P la s tic  
1 .00  0 .25 1.25 0 .2 5 0 .63 2 .8 0
2 15-60-30 1 . 0 0 7 2 .50 5 .5 0 1 .50 1.87 0 .2 5 0 .5  0 11.87
3 30 -6 0 -3 0 2 .5 9 7 7 .5 0 13.50 1 0 . 0 0 0 .5 0 0 .6 3 0 .63 15.05
4 45 -6 0 -3 0 2 .25 8 7 .5 0 7 5 .5 0 3 8 .0 0 0 .6 3 0 .7 5 1 . 0 0 29 .37
5 6 0 -6 0 -3 0 1.25 8 5 .0 0 6 2 .5 0 14.75 1 . 0 0 0 .6 3 1 . 0 0 23 .73
6 No F e rtiliz e r 2 . 0 0 1 2 . 0 0 8 .5 0 0 .1 9 0 . 0 0 0 .6 3 0 .5 0 3 .4 0
M ean 1.89 5 8 .08 27 .75 10.78 0 .8 7 0 .5 2 0 .7 1 14.37
1 0 -6 0 -3 0 1.25 16 .50 17.00
P la s tic
3 .7 0 0 .63 1 . 0 0 1 . 0 0 5 .8 7
2 15-60-30 1.75 6 1 .5 0 7 1 .00 9 .0 0 3 .0 0 3 .0 0 2 . 0 0 21 .61
3 30 -6 0 -3 0 2 .25 76 .0 0 67 .5 0 4 3 .7 5 10.75 8 .2 5 2 .25 3 0 .1 0
4 4 5 -6 0 -3 0 3 .2 5 7 5 .50 8 1 .5 0 72 .00 14.50 9 .5 0 7 .5 0 37 .68
5 60 -60 -30 0 .75 5 0 .5 0 7 3 .00 7 1 .5 0 2 2 .5 0 1 2 . 0 0 2 .3 8 33 .23
6 No F e rtilize r 1.25 7 .5 0 9 .5 0 6 .5 0 0 .25 1 . 0 0 1.38 3 .9 1




sam e le v e l  a s  w as found in  th e  in it ia l  a n a ly s e s  ta k e n  on M ay 23 before  
fe r t i l iz a t io n  and rem ained  ra th e r  c o n s ta n t u n til h a rv e s t t im e .
In F igure 2 and  T able XIX a re  show n th e  e ffe c ts  o f p la s t ic  m ulch 
and  n itro g en  trea tm e n ts  on th e  n itra te  c o n te n t of th e  s o i l .  A h ig h er 
n itra te  n itrogen  c o n te n t p e rs is te d  in  th e  s o i l  b e n ea th  th e  p la s t i c ,  
e s p e c ia l ly  in  th e  p lo ts  w hich  had  re c e iv e d  a p p lic a tio n s  of n itro g e n .
T his h ig h er le v e l o f n itra te  w a s  more pronounced  from n ine  to  e ig h te e n  
w eek s a f te r  th e  p la s t ic  w as a p p lie d .
A sh a rp  d e c lin e  of n itra te  n itrogen  o ccu rred  in  th e  non -m u lched  
p lo ts  during Ju ly , w h ich  w a s  a  period  of rap id  p lan t grow th and high 
p re c ip ita tio n  (9 .52  in c h e s ) .
As show n in  F igure 2 an d  T able XIX th e  d iffe ren t n itro g en  le v e ls  
had  a  s ig n if ic a n t in f lu e n c e  on  th e  n itra te  n itrogen  c o n te n t o f th e  s o i l  
for both th e  p la s t ic  and  n o n -p la s t ic  p l o t s . A n a ly tica l d a ta  for th e  
sam p les  ta k e n  on M ay 18, app rox im ate ly  th re e  w eek s a fte r  f e r t i l iz a t io n , 
show ed s tr ik in g  d iffe re n c e s  b e tw een  th e  p lo ts  th a t re c e iv e d  a p p lic a tio n s  
of n itrogen  and th o s e  rec e iv in g  no n itro g e n . For in s ta n c e ,  trea tm e n ts  
N o. 1 (0 -6 0 -3 0 ) an d  6 (No fe rtiliz e r)  had  14 and 12 ppm of n itra te  
n itro g e n , r e s p e c t iv e ly ,  w h e rea s  th e  n itro g en  tre a te d  p lo ts  h ad  a  range  
of 72 to  85 ppm . The h igher n itra te  le v e ls  p e rs is te d  lo n g er in  th e  
m ulched th a n  in  th e  non -m u lched  p lo ts .  By Ju ly  2 4 , th e  non -m u lched  
p lo ts  show ed  no d iffe re n c e s  in  n itra te  le v e l  among th e  tre a tm e n ts , 
w h e rea s  a  re la tiv e ly  h igh  le v e l  of n i tra te s  p e rs is te d  in  th e  m ulched 
p lo ts  u n til  h a rv e s t t im e .
The av erag e  n itra te  co n ten t of a ll  n itrogen  tre a te d  p lo ts  for a ll  
sam pling d a te s  w as co n sid erab ly  h igher th an  th a t o f th e  p lo ts  rece iv in g  
no n itrogen  in  both th e  m ulched and non-m ulched  p lo ts .  The p la s t ic  
m ulched p lo ts ,  how ever, had  an  ap p rec iab ly  h igher le v e l of n itra te s  
th an  th e  non-m ulched  p lo ts . In  most c a s e s  th e  p lo ts  rece iv in g  th e  h igher 
ra te s  of n itrogen  show ed a h igher av erag e  amount o f n itra te s  th a n  p lo ts  
rece iv ing  low er r a t e s . The m ean n itra te  co n ten t of a l l  p lo ts  w as  h igher 
a t h a rv e s t tim e , for both m ulched and non-m ulched  tre a tm e n ts , th a n  
th e  av erag e  amount e x is tin g  in  th e  sam e p lo ts  on April 2 3 , p rio r to  th e  
a p p lica tio n  of f e r t i l iz e r .
There w as a  s lig h t but in s ig n if ic a n t d iffe ren ce  in  th e  ammonium 
co n ten t of th e  so il  a s  in flu en ced  by p la s t ic  mulch (Figure 3 and Table XX). 
The n itrogen  trea tm en ts  had a  pronounced in flu en ce  on th e  ammonium 
n itrogen  co n ten t of th e  s o i l ,  a s  w as th e  c a s e  w ith  n itra te  n itro g e n .
Except for th e  60-pound n itrogen  trea tm en t in  th e  p la s tic  m ulched p lo ts , 
so il  sam p les from p lo ts  rece iv in g  n itrogen  show ed a  much h igher 
ammonium n itrogen  con ten t th an  p lo ts  in  w hich  no n itrogen  w a s  a p p lie d .
In g e n e ra l , th e  so ils  w hich rec e iv e d  th e  h igher ra te s  of n itrogen  fe r ti liz e r  
had  th e  h igher le v e ls  of ammonium n itro g en . H igher le v e ls  of ammonium 
w ere  found in  th e  n o n -p la s t ic ,  n itro g e n -tre a te d  p lo ts  th an  in  o th e rs  
u n til June 11, a f te r  w hich th e  am ount in  a l l  p lo ts  becam e very  s im ila r .
In  th e  p la s t ic - t r e a te d  p lo ts ,  how ever, h igher ammonium le v e ls  in  th e  
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WEEKS AFTER APPLICATION OF PLASTIC
Figure 3 . Effect of p la s tic  mulch and n itrogen trea tm en ts on the ammonium n itrogen  con ten t of L intonia
s i l t  loam so il supporting a  crop of G oldrush sw eet p o ta to e s .
Table XX. The Ammonium N itrogen C onten t (PPM) of I in to n ia  S ilt Loam S o il a t D ifferen t D a tes  During
th e  Growing S e a so n .
Treatm ent
Number
L b s . Per Acre 
N , P2 0 5 ,K 20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 -4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
*
Non-■Plastic
1 0 -6 0 -3 0 13.74 5 .3 0 7 .4 7 9 .1 8 7 .6 0 5 .0 2 9 .5 1 8 .2 6
2 15-60-30 13.03 18.20 7 .8 8 7 .3 3 8 .0 9 5 .4 3 7 .2 0 9 .5 9
3 30 -6 0 -3 0 12.25 2 9 .33 8 .4 2 7 .2 0 3 .9 4 6 .5 2 6 .9 3 1 0 . 6 6
4 45 -6 0 -3 0 10.46 5 9 .20 2 2 . 6 8 9 .4 5 13.17 5 .7 9 3 .8 0 17.79
5 60 -6 0 -3 0 15.97 7 0 .0 7 16.57 14.75 8 .9 1 7 .1 4 6 .6 0 2 0 . 0 0
6 No F e rtilize r 8 .1 5 5 .7 0 7 .6 0 7 .4 7 3 .4 0 5 .7 9 7 .8 8 6 .57
M ean 12.27 3 1 .3 0 11.77 9 .2 3 5 .8 5 5 .9 4 6 .9 9 12.15
1 0 -60 -30 7 .33 7 .2 8 7 ,3 3
P la s tic
5 .7 0 3 .4 0 6 .5 2 10.05 6 .8 0
2 15-60-30 8 .4 2 12.77 6 .5 2 6 . 1 1 10.95 8 .0 9 7 .0 6 8 .5 6
3 30 -60 -30 8 .5 0 4 4 .2 7 14.48 9 .7 8 7 .9 6 6 .6 5 9 .8 6 14 .50
4 45 -6 0 -3 0 12.09 61 .25 38 .65 17.87 9 .3 7 8 .1 5 1 1 . 6 8 22 .72
5 60 -60 -30 10.32 9 .7 8 9 .5 9 12 .49 4 .7 5 7 .8 8 8 .5 6 9 .0 5
6 No F e rtiliz e r 6 .3 8 7 .7 4 5 .5 7 8 .0 9 4 .8 0 10.19 10.73 7 .6 4
M ean 8 .8 4  23 .85  13 .60  10 .00  6 .8 7  7 .9 1  9 .6 6  11.55
63
c o n ta in ed  a  s lig h tly  h ig h er am ount o f ammonium n itro g en  throughout 
th e  grow ing s e a s o n  th a n  th e  non -m u lched  p lo ts .
S o il sam p les of a l l  t r e a tm e n ts , from m ulched and non-m ulched  
p lo ts ,  w ere  ta k e n  a t th re e -w e e k  in te rv a ls  and  a n a ly z e d  fo r a v a ila b le  
p h o sp h o ru s , p o ta s s iu m , c a lc iu m , an d  m agnesium  c o n te n ts . The r e s u l ts  
of th e s e  a n a ly s e s  a re  p re se n te d  in  T ab les  XXI, XXII, XXIII, and XXIV. 
The u se  of b lac k  p la s t ic  m ulch had  no ap p aren t e ffe c t on  any  of th e  
m ineral c o n s titu e n ts  s tu d ie d  in  L in ton ia  s i l t  loam  s o i l .  L ikew ise , 
p la s tic  had  no m easu rab le  e ffe c t on  s o i l  re a c tio n  (Table XXV).
The c a tio n  ex ch an g e  c a p a c ity  d e te rm in a tio n  show ed  th a t th e  to ta l  
exchange  c a p a c ity  w a s  9 .2 7  m illie q u iv a le n ts  per 100 gram s of s o i l .
The e x ch a n g ea b le  h y d ro g en , c a lc iu m , m agnesium , p o ta s s iu m , and
.. .. ’
sodium  w ere  2 .5 9 ,  5 .2 9 ,  0 .8 5 ,  0 .4 2  and  0 .1 2  m ill ie q u iv a le n ts , 
r e s p e c t iv e ly . The p e rcen t b a se  s a tu ra tio n  w as 7 2 , and  th e  ex ten t 
of ca lc iu m  sa tu ra tio n  w a s  57 p e rc e n t.
S o il sam p les  w ere  o b ta in ed  a t  th re e -w e e k  in te rv a ls  from th e  d i f ­
fe ren t tre a tm e n t p lo ts  in  Experim ent N o . 4 and a n a ly z e d  for to ta l  
m oisture  c o n te n t . The re s u l ts  of th e s e  a n a ly s e s  a re  p re se n te d  in  
F igure 4 an d  Table XXVI. The m ean s o i l  m oistu re  c o n te n t o f th e  p lo ts  
on April 2 3 , p rio r to  a p p lic a tio n  of p la s t i c ,  w a s  1 2 . 8  p e rc en t for n o n ­
p la s t ic  an d  1 2 .4  p e rc en t for th e  p la s t ic  m ulch tre a tm e n ts . The p la s t ic  
m ulch w a s  a p p lie d  on  April 2 9 , and  ap p rox im ate ly  th re e  w e e k s  la te r  
(M ay 18) th e re  w as no a p p re c ia b le  d iffe ren c e  in  th e  s o i l  m oisture  c o n ­
te n t of th e  p la s t ic  and  n o n -p la s tic  p l o t s .
T able XXI. The Phosphorus C on ten t (PPM) of L intonia S ilt Loam S oil a t D ifferen t D a te s  During th e  Growing
S e a so n .
Treatm ent
Number
l b s . Per Acre 
N , P2 0 5 , K20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 i i O) 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
1 0 -6 0 -3 0 124 275
N on-
2 2 2
P la s tic
249 244 155 153 203
2 15-60-30 133 302 213 195 2 0 0 249 182 2 1 1
3 3 0 -6 0 -3 0 1 2 0 2 2 2 178 186 169 189 173 177
4 4 5 -6 0 -3 0 127 213 306 160 231 249 189 2 1 1
5 6 0 -6 0 -3 0 127 238 144 160 140 229 135 168
6 No F e rtiliz e r 140 127 127 142 124 135 124 131
M ean 129 230 198 182 184 2 0 1 159 184
1 0 -6 0 -3 0 113 262 250
P la s tic
2 0 0 160 330 162 2 1 2
2 15-60-30 115 2 0 0 275 195 189 206 224 2 0 1
3 30 -6 0 -3 0 124 284 2 2 2 218 204 209 244 245
4 4 5 -6 0 -3 0 1 2 0 253 311 262 2 0 0 226 213 226
5 60 -6 0 -3 0 129 142 144 147 189 .135 184 153
6 No F e rtiliz e r 140 135 129 1 2 2 124 124 135 130
M ean 124 213 2 2 2 191 179 205 194 195
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Table XXII. The P o tassium  C ontent (PPM) of IAntonia S ilt Loam S o il a t D ifferen t D a te s  During th e  Growing
S e a so n .
Treatm ent
Number
L bs. Per Acre 
N , P2 0 5 , K20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 i i (T> 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
1 0 -6 0 -3 0 144 282
N on-
216
P la s tic
246 186 138 1 2 0 190
2 15-60-30 138 288 2 1 0 168 108 1 2 0 1 0 2 162
3 30 -6 0 -3 0 144 228 174 150 90 96 84 142
4 4 5 -6 0 -3 0 150 246 2 2 2 186 108 114 96 160
5 6 0 -6 0 -3 0 156 264 198 180 1 2 0 108 96 160
6 No F e rtiliz e r 150 144 138 138 1 2 0 108 96 127
M ean 147 242 193 178 1 2 2 114 99 157
1 0 -6 0 -3 0 144 270 270
P la s tic
240 162 216 144 206
2 15-60-30 180 276 270 2 2 2 138 132 1 2 0 191
3 3 0 -6 0 -3 0 144 276 216 216 1 0 2 108 114 168
4 4 5 -6 0 -3 0 126 246 234 180 108 96 165 165
5 6 0 -6 0 -3 0 144 198 168 156 108 96 96 138
6 No F e rtiliz e r 144 168 150 150 138 114 114 139
M ean 147 239 218 194 126 127 126 167
c n
c / i
Table XXIII. The C alcium  C onten t (PPM) of L intonia S ilt Loam S oil a t D ifferen t D a te s  During th e  Growing
S e a so n .
Treatm ent
Number
L bs. Per Acre 
N , P20 5 / K20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 -4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
N on-P la s tic
1 0 -6 0 -3 0 725 907 771 907 793 725 725 793
2 15-60-30 725 952 771 725 725 771 725 770
3 3 0 -6 0 -3 0 725 771 639 725 680 725 635 699
4 4 5 -6 0 -3 0 635 680 861 680 635 771 725 712
5 6 0 -6 0 -3 0 680 861 635 635 544 725 589 667
6 No F e rtiliz e r 725 635 725 680 589 680 725 680
M ean 703 801 733 725 661 733 687 721
P la s tic
1 0 -60 -30 635 861 771 680 725 861 635 738
2 15-60-30 635 771 861 725 725 725 816 751
3 3 0 -6 0 -3 0 680 861 816 816 725 725 861 783
4 4 5 -6 0 -3 0 635 725 771 816 725 771 771 745
5 60 -6 0 -3 0 635 680 635 680 635 725 771 680
6 No F e rtiliz e r 635 635 635 635 635 589 635 628
M ean 643 756 748 725 695 732 748 721
T able XXIV. The M agnesium  C onten t (PPM) of L intonia S ilt Loam S o il a t D ifferen t D a te s  During the  Grow ing
S e a so n .
Treatm ent
Number
Ii>s. Per Acre 
N , P20 S , K20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4 7 -4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
1 0 -6 0 -3 0 141 156
Non
138
-P la s t ic
156 138 143 133 144
2 15-60-30 143 147 118 129 133 143 118 133
3 3 0 -6 0 -3 0 147 138 129 133 123 129 118 131
4 4 5 -6 0 -3 0 152 138 138 147 118 123 129 135
5 6 0 -6 0 -3 0 129 147 143 129 109 129 118 129
6 No F e rtiliz e r 129 129 147 138 129 138 152 137
M ean 140 142 136 139 125 134 128 135
1 0 -6 0 -3 0 129 147 138
P la s tic
147 143 138 118 137
2 15-60-30 133 147 143 133 138 138 138 138
3 3 0 -6 0 -3 0 129 138 147 152 129 133 133 137
4 4 5 -6 0 -3 0 138 129 138 138 129 129 123 132
5 6 0 -6 0 -3 0 138 138 138 143 118 133 138 134
6 No F e rtiliz e r 138 147 138 133 133 143 143 139
M ean 143 141 140 141 131 136 132 136
Table XXV. The S oil R eaction  (pH) of L intonia S ilt Loam S oil a t  D ifferen t D a te s  During th e  Growing
S e a so n .
Treatm ent
Number
Ubs. Per Acre 
N , P20 5 , K20 4 -2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4  7 -4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
1 0 -6 0 -3 0 6 .0 5 .4 5 .5
N o n -P la s tic
5 .6 5 .6 6 .0 5 .9 5 .7
2 15-60-30 6 .0 5 .2 5 .2 5 .7 5 .6 5 .6 5 .7 5 .6
3 3 0 -6 0 -3 0 5 .8 5 .3 5 .1 5 .4 5 .5 5 .6 5 .7 5 .5
4 4 5 -6 0 -3 0 5 .9 5 .1 4 .8 5 .0 5 .1 5 .3 5 .3 5 .2
5 60 -6 0 -3 0 6 .0 5 .2 5 .0 5 .3 5 .4 5 .4 5 .4 5 .4
6 No F e rtiliz e r 5 .9 5 .7 5 .8 6 .1 6 .1 6 .1 6 .0 6 .0
M ean 5 .9 5 .3 5 .2 5 .5 5 .5 5 .7 5 .7 5 .6
1 0 -6 0 -3 0 5 .9 5 .4 5 .4
P la s tic
5 .9 5 .8 5 .6 5 .8 5 .7
2 15-60-30 6 .3 5 .4 5 .2 5 .8 5 .7 5 .8 5 .6 5 .7
3 30 -6 0 -3 0 6 .0 5 .1 5 .1 5 .2 5 .3 5 .3 5 .5 5 .4
4 4 5 -6 0 -3 0 5 .9 5 .1 4 .9 5 .1 5 .4 5 .3 5 .3 5 .3
5 60 -60 -30 6 .1 5 .6 5 .2 5 .5 5 .4 5 .8 5 .7 5 .6
6 No F e rtiliz e r 6 .2 5 .9 5 .9 6 .1 6 .2 6 .1 6 .1 6 .1
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WEEKS AFTER APPLICATION OF PLASTIC (APRIL 23 -SEPT. 1, 1964)
Figure 4 . A com parison of so il  m oisture of m ulched and unm ulched trea tm en ts  o f a  Lintonia s i l t  loam s o il .  
R ainfall in  in c h e s : M ay 2 .15; June 3 .7 0 ; July 9 .5 2 ; and August 4 .9 5 .
to
Table XXVI. The M oisture C on ten t {Percent) o f L intonia S ilt Loam S oil a t D ifferen t D a tes  During th e  Growing
S e a so n .
Treatm ent
Number
L bs. Per Acre 
N , P2° 5 , K20 4-2 3 -6 4 5 -1 8 -6 4 6 -1 1 -6 4 7 -4 -6 4 7 -2 4 -6 4 8 -1 3 -6 4 9 -1 -6 4 M ean
Non--P la s tic
1 0 -6 0 -3 0 9 .8 0 11.40 6 .5 5 17.50 9 .3 0 19 .30 12.65 12.35
2 15-60-30 10.00 12.30 7 .4 0 17 .80 14.20 19.35 14.05 13.59
3 30 -60-30 11.65 10.30 8 .5 0 15 .90 12.50 13 .30 16.55 12.67
4 4 5 -6 0 -3 0 9 .6 0 13.60 11.35 2 0 .3 0 11 .10 17.85 12.85 13 .80
5 60-60-30 13.30 12.75 5 .5 0 19.10 5 .1 0 18 .50 10 .40 12.09
6 No F e rtilize r 9 .65 10.70 6 .6 5 17 .20 7 .1 0 19.95 7 .6 5 11.27
M ean 12.80 11.84 7 .6 6 18.00 9 .8 8 18 .04 12.35 12.62
1 0 -60 -30 13.90 11.15
P la s tic  
14 .60  16 .90 3 .0 0 14 .30 16.55 12.91
2 15-60-30 13.05 13.00 9 .2 0 14 .10 3 .2 0 12 .50 11 .20 9 .3 9
3 30 -6 0 -3 0 11.35 11.20 9 .6 0 15 .30 1 .00 14 .60 12 .50 10.79
4 4 5 -6 0 -3 0 10.90 11.80 6 .9 0 14 .70 3 .6 0 15.35 13.45 10.95
5 60 -6 0 -3 0 10 .90 10.60 8 .0 5 14 .50 4 .3 0 8 .9 0 14 .90 10 .30
6 No F e rtilize r 14 .30 10 .10 6 .6 0 16 .20 8 .0 0 13 .75 13 .95 11 .84
M ean 12.40 11 .31  9 .1 6  15 .28  3 .8 5  13 .22  13 .76  11 .03
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The m ulched p lo ts  had a h igher s o i l  m oisture co n ten t s ix  w eeks 
a fte r th e  p la s tic  w as  ap p lied  (June 11) th a n  th e  n o n -p la s tic  p lo ts .
As show n in  F igure 4 , th e  so il a n a ly se s  a t 9 , 12, and 15 w eeks 
follow ing th e  a p p lic a tio n  of p la s tic  show ed  a c o n s id e ra b ly  h igher lev e l 
of m oisture in  th e  n o n -p la s tic  p lo ts . In  th e  month of May th e re  w ere 
2 .15  in ch e s  of ra in ,  in  June 3 .7 0  in c h e s , and in  Ju ly  9 .5 2  in c h e s . 
Although a  re la tiv e ly  large  am ount of ra in  fe ll in  Ju ly , th e  m ulched 
p lo ts had  th e  lo w est con ten t of so il  m oistu re  of th e  s e a s o n  on  July 24 . 
There w as only 3 .8 5  percen t m oistu re  in  th e s e  p lo ts  a t th a t tim e . The 
p lan ts  in  th e s e  p lo ts  w ilted  se v e re ly  in  th e  d ay tim e. This occurred  
during a  period  of grow th w hen th e  p la n ts  had a  h igh  dem and for so il 
m o is tu re .
During th e  l a s t  w eek of July and th e  f irs t  w eek  of August th e re  
w as a to ta l  of 4 .6 5  in ch e s  of p re c ip ita tio n . As show n in  F igure 4 and 
Table XXVI, th e  s o i l  m oisture in  th e  non-m ulched  p lo ts  w en t up to  18.04 
percen t and in  th e  m ulched p lo ts  to  13 .22  p e rc e n t.
The so il  m o istu re  con ten t of th e  m ulched p lo ts  rem ained  approx i­
m ately th e  sam e for th e  la s t  th re e -w e e k  period  of th e  growing se a so n  
during w hich  th e re  w as 2 .6 3  in ch e s  of ra in fa ll .  The m oistu re  con ten t 
of th e  unm ulched p lo ts  d e c re a se d  during th is  period  from 18 .04  to  
12.35 p e rc e n t.
DISCUSSION OF RESULTS
M ulches have b een  u se d  w ith  vary ing  d e g re e s  of s u c c e s s  e x p e r i­
m en tally  and  com m ercially  by h o r tic u ltu r is ts  in  th e  U n ited  S t a te s . In 
many c a s e s  th e  m ulches w ere  d e s ira b le  b e c a u se  th ey  in c re a s e d  th e  so il  
tem p era tu re  during th e  w in te r and  e a rly  sp ring  m o n th s . For ex am p le , 
Voth, e t a l  (28) found th a t p la s t ic  m ulch w as e s p e c ia l ly  e ffe c tiv e  in  
th is  r e s p e c t . T h ese  w orkers rep o rted  th a t  c le a r  p o ly e th y len e  m ulch 
c a u se d  h ig h er s o il  tem pera tu re  during February and M arch in  C a lifo rn ia , 
th u s  inducing  e a r l in e s s  and h igher y ie ld s  in  s t r a w b e r r ie s . T hese  
e ffe c ts  a re  o f p a rtic u la r  im portance  in  th e  c a s e  of h o rtic u ltu ra l c ro p s 
th a t a re  b e n e fite d  by an  ea rly  s ta r t  in  th e  sp rin g  w hen  s o i l  te m p e ra ­
tu re s  a re  u su a lly  lo w .
In  th e  c a s e  of sw ee t p o ta to e s , h o w ev er, th is  ad v an tag e  may 
not be  o f g re a t im portance  in  L o u is ian a  b e c a u se  p la n ts  a re  g e n e ra lly  
tra n s p la n te d  during la te  sp ring  and e a rly  summer w hen  s o i l  tem p era ­
tu re s  a re  u su a lly  h igh  enough for optimum p lan t g ro w th .
P la s t ic  m ulches red u ce  th e  ra te  of e v ap o ra tio n  o f s o i l  m oistu re  
bu t w ill  not p reven t th e  s o i l  from becom ing e x c e s s iv e ly  dry during 
ex ten d ed  p e rio d s  of dry w e a th e r . The grow ing crop  rem oves w a te r  
from th e  s o i l ,  and  th e  m oistu re  supp ly  n eed s  to  be  re p le n is h e d . 
Irr ig a tio n  f a c i l i t ie s  a re  n e c e ssa ry  to  m ain ta in  optim um  s o il  m oistu re  
co n d itio n s  during drouth p e rio d s  and  m ake it  p o s s ib le  to  o b ta in
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maximum b e n e fits  from th e  u se  of m u lch es . Irrig a tio n  w as not u sed  in  
any of th e  experim en ts conducted  in  th is  s tu d y .
In th e  p la s t ic  covered  p lo ts  m ost of th e  ra in fa ll w as d iv erted  to  
th e  edges of th e  film  w here  it  en te red  th e  so il  or e sc a p e d  a s  run -o ff 
w a te r . Some w a te r a ls o  en te red  through th e  h o les  in  th e  p la s tic  w here 
th e  p la n ts  w ere  g row ing . S ince  a re la tiv e ly  sm all am ount of ra in fa ll 
fe ll  during th e  grow ing s e a s o n , and th e  ra in s  w ere  poorly d is tr ib u te d , 
an  e x c e s s iv e  drying of th e  s o il  benea th  th e  p la s tic  re s u l te d .
The so il  m oisture co n ten t of a ll  p lo ts  u se d  in  Experim ent 4 w as 
s im ila r in  th e  b e g in n in g , a s  in d ic a te d  by so il  a n a ly se s  ta k e n  on 
April 23 , befo re  th e  p la s tic  w as app lied  (Table XXVI). Three w eeks 
a fte r  th e  p la s tic  mulch w as ap p lied  (May 18) th e  av erag e  m oisture 
co n ten t of th e  p la s tic  m ulched and non-m ulched  p lo ts  show ed no 
a p p re c ia b le  d if fe re n c e s . W hen an a ly zed  a t s ix  w eeks (June I I )  th e  
m ulched p lo ts  had  a h igher s o i l  m oisture c o n ten t th a n  th e  non-m ulched 
p lo ts .  R ainfa ll during th is  period  w as ra th e r  low , and th e  h igher 
m oisture  co n ten t under th e  p la s tic  mulch w as probably  due to  a 
slow er ev ap o ra tio n  of so il  m o is tu re . C o n v e rse ly , th e  unm ulched 
p lo ts  had  a co n sid e rab ly  h igher le v e l of m oisture  w hen an a ly zed  a t 
9 , 12, and 15 w eek s a f te r  th e  p la s tic  w as  a p p lie d . R ainfa ll occurred  
during th is  p e rio d , and  th e  s o il  in  th e  non-m ulched  p lo ts  ab so rbed  
more m oisture th an  th e  m ulched p lo ts . A pparently an  in su ff ic ie n t 
am ount o f w a te r  en te red  th e  s o i l  through th e  openings in  th e  p la s t i c ,
and  th e  ra in fa ll  w as in ad e q u a te  to  perm it a n  am ple supp ly  of w a te r  to  
move la te ra l ly  through  th e  s o il  b e n ea th  th e  p la s t i c .  T hese  fa c to rs , 
coup led  w ith  arhigh m oisture  requ irem en t by th e  c ro p , w ere  p robably  
re sp o n s ib le  for th e  low er m oistu re  le v e ls  p rev a ilin g  in  th e  m ulched 
p lo ts  a f te r  June 11. Although e a rly  v in e  grow th ap p ea red  norm al, 
se v e re  w iltin g  of th e  p la n ts  w a s  o b se rv ed  on many o c c a s io n s  during 
th e  grow ing s e a s o n . T his low m oistu re  c o n te n t, w h ich  occu rred  in  
th e  p la s t ic  covered  p lo ts  during a period  w hen  th e  p la n ts  requ ired  a  
h igh  am ount of m o is tu re , may acco u n t for th e  low er y ie ld s  ob ta in ed  
under p l a s t i c .
The lo w e st y ie ld s  p roduced by th e  th ree  v a r ie tie s  in  th is  study  
occu rred  on  th e  p lo ts  th a t  w ere  m ulched w ith  c le a r  p la s t i c .  T his can  
probab ly  be  ex p la in ed  by th e  fa c t th a t c le a r  p la s t ic  perm itted  more 
h e a t to  p e n e tra te  in to  th e  s o i l ,  re su ltin g  in  h ig h e r su rfa ce  s o il  
te m p e ra tu re s . The s o i l  environm ent re su ltin g  from th is  high tem p era ­
tu re  cou ld  be  d e trim en ta l to  fee d e r root grow th in  th e  su rface  s o i l .  
Light p en e tra tin g  through  th e  p la s t ic  a ls o  perm itted  w eed  g row th , 
th u s  in c re a s in g  co m p etitio n  for m oistu re  and  n u trien t e le m e n ts . 
W aggoner e t a l  (29) o ffered  a  su g g e s tio n  a s  to  why s o il  tem p era tu res  
a re  h igher under a  c le a r  p la s t ic  m ulch th a n  on  b a re  s o i l .  They s ta te d  
th a t  during th e  day tim e c le a r  film s tra n sm itte d  h e a t in to  th e  s o i l ,  and  
th e  upw ard lo s s  of energy  w as p rev en ted  by  th e  trap p e d  lay e r  o f a ir  
b en ea th  th e  film . Long h ea t w a v es  w hich  w ere  ab so rb ed  and ra d ia te d  
by  th e  film  w arm ed th e  s o i l .
The w h ite  p la s tic  mulch produced  a la rger to ta l  number of roo ts 
and  a  la rger number of p o ta to es  of th e  c a n n e r 's  g rade  th an  any of th e  
o th er tre a tm e n ts . An ex p lan a tio n  o ffered  for th e s e  re s u l ts  i s  th a t th e  
g rea te r  h ea t re f le c tiv ity  by th e  w h ite  p la s t ic  c a u se d  a  m oderation of 
s o i l  tem pera tu res benea th  th e  f i lm , th u s  providing optimum cond itions 
for th e  p lan ts  to  in it ia te  a la rge  num ber of ro o ts . As th e  se a so n  pro­
g re s s e d , th e  so il  m oisture co n ten t under th e  p la s tic  mulch becam e very  
lo w . This low m oisture co n ten t w as  in ad eq u a te  to  m ain tain  optimum 
growth of th e  c ro p , w hich re s u lte d  in  a  la rge  num ber of sm a ll ro o ts .
There w ere  no d iffe ren ces  in  th e  e a s e  of a p p lic a tio n  of the  b la c k , 
c le a r ,  and w h ite  p la s tic  f ilm s. All p la s t ic s  e x h ib ited  a s lig h t amount 
of e la s t ic i ty  and ten d ed  to  s tre tc h  ra th e r  th an  te a r  w hen ap p lied  on th e  
ro w . O ccasio n a lly  sm all to rn  a re a s  w ere  observed  w here po in ted  
o b je c ts  such a s  old  co tto n  s ta lk s  p ro truded  through th e  s o i l .
The b lack  p la s tic  mulch proved to  be more du rab le  th a n  the  
c le a r  and w h ite  p la s t ic s .  C le a r  p la s t ic  appeared  to  be th e  most 
f ra g ile , and show ed a g rea te r  num ber of to rn  a re a s  only a  few w eeks 
a fte r  it  w as a p p lie d . The w h ite  p la s t ic  mulch show ed more du rab ility  
th a n  th e  c le a r  p la s t ic ,  bu t it d id  not l a s t  a s  long a s  th e  b lack  film .
The b lack  p la s t ic  mulch w as s t i l l  in  good cond ition  a t h a rv e s t tim e 
(121 days a fte r  p lan tin g ), w h e reas  th e  o th er two p la s t ic  m ateria ls  
w ere  badly  to rn . All p la s tic  m ulches a re  r e s is ta n t  to  b io lo g ica l 
decom position  an d , u n le s s  rem oved from th e  f ie ld , p o se  a  se rio u s
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problem  for cu ltiv a tio n  of su b seq u en t c ro p s . T hese o b se rv a tio n s  con ­
cerning th e  du rab ility  of p la s t ic  p a ra lle l th e  find ings of C aro lus and 
Downs (4) in  w hich  th ey  d e sc r ib e  the  favo rab le  fea tu re s  of po lye thy lene  
a s  being  r e s is ta n t  to  decom position  by m o is tu re , l ig h t ,  and  m icro­
o rg an ism s. They fu rther d e sc r ib e  it a s  be ing  som ew hat e la s t ic  and  
te a r - r e s i s t a n t .
B lack p la s tic  w as more e ffec tiv e  in  con tro lling  w eed s th a n  th e  
o ther m ulches b e c a u se  of i t s  du rab ility  and e ffe c tiv e n e ss  in  e lim inating  
lig h t. S tu d ies  on m uskm elon and  tom ato re sp o n se s  to  po lyethy lene  
m ulches led  C aro lu s and Dow ns (4) to  co n clu d e  th a t th e  u se  of opaque 
m ate ria ls  in  m ulches w as n e c e ssa ry  to  p reven t lig h t p en e tra tio n  from 
s tim u la ting  growth of w e e d s . Black p la s tic  w as p a rticu la rly  e ffec tiv e  
in  con tro lling  c ra b g ra s s , but lik e  th e  o ther p l a s t i c s , i t  d id  not p revent 
nut g ra s s  from protruding through th e  m ulch . The w eed s  w hich grew 
b en ea th  th e  c le a r  p la s tic  m ulch may have b een  re sp o n s ib le  for some 
of th e  te a rin g  w hich occurred  w ith  th is  m a te r ia l .
S ta t is t ic a l  a n a ly s is  of th e  c h a ra c te rs  a ffec tin g  bak ing  q u a lity , 
a s  an  av erag e  of th e  th ree  v a r ie t i e s , in d ic a te d  som e s ig n if ic a n t d if­
fe ren ces  among p la s t ic  t re a tm e n ts . For in s ta n c e , sw ee t p o ta to es  grown 
under b lack  and w h ite  p la s t ic s  w ere su p erio r in  co lo r to  th o se  grown 
under c le a r  p l a s t i c , a  fac t w hich  may be a s s o c ia te d  w ith  th e  in flu en ce  
of tem pera tu re  on ca ro ten o id  pigm ent developm en t. The d iffe ren ces 
w hich occu rred  among v a r ie tie s  w ere c o n s is te n t  w ith  known v a rie ta l 
chaT acteii s t i e s .
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A n aly ses  of so il  sam p les  from th e  d iffe ren t fe r ti liz e r  trea tm e n ts  
of m ulched and non -m u lch ed  p lo ts  w ere  made p e rio d ica lly  in  Experim ent 
N o. 4 , R esu lts  of th e s e  a n a ly s e s  in d ic a te d  th a t  th e  p la s tic  m ulch t r e a t ­
m ent had  no ap p aren t e ffe c t on th e  to ta l  n itrogen  con ten t (exclud ing  
n itra te s )  of th e  s o i l .  L ik e w ise , th e  p la s tic  m ulch had  no a p p re c ia b le  
in flu e n c e  on th e  so il  re a c t io n , ammonium n itrogen  or a v a ila b le  p h o s ­
p h o ru s , p o ta s s iu m , c a lc iu m , and  m agnesium  c o n te n ts . T hese  find ings 
a re  in  ag reem en t w ith  th o se  rep o rted  by o ther w orkers (26, 29 ). W aggoner 
e t a l  (29) de te rm ined  th e  so il  n u trie n t le v e ls  b en ea th  p la s tic  film s in  
straw berry  p lo ts  one y e a r  a f te r  th e y  w ere  p la n te d . They found th a t 
a c id ity  of th e  s o i l  w as  unchanged  from th e  norm al pH . L ik ew ise , 
th e re  w as no ch an g e  in  th e  q u an tity  of ammonia n itrogen  or a v a ila b le  
p h o sp h o ru s , p o ta s s iu m , c a lc iu m , m agnesium , alum inum , and  m an­
g a n e se  w hen  com pared  to  th e  unm ulched p lo ts .
S tu d ie s  m ade by Tukey and  Schoff (26) a ls o  in d ic a te d  s im ila r 
r e s u l t s . T hese  w orkers  c a rr ie d  out experim en ts for five y e a rs  and 
found th a t  h a y , s tra w , s a w d u s t, rubber foam , or g la s s - f ib e r  m ulches 
had  no in flu e n ce  on s o il  r e a c t io n , a v a ila b le  ca lc ium  and m agnesium , 
c a tio n  ex ch an g e  c a p a c i ty ,  s o i l  pore s p a c e , or w a te r  hold ing  c a p a c ity  
o f th e  s o i l .
A h ig h er n itra te  n itro g en  c o n te n t w as found in  th e  s o i l  b en ea th  
th e  p la s t ic  m ulch , w ith  d iffe re n c e s  being  e s p e c ia l ly  n o tic e a b le  during 
th e  l a s t  h a lf  o f th e  grow ing s e a s o n , The la rg e r d isa p p e a ra n c e  of
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n itra te s  in  th e  non-m ulched  p lo ts  w as probably  due to  th e  in c re a se d  
amount of w a te r p e rco la tin g  through th e  s o i l ,  re su ltin g  in  a g rea te r 
leach in g  of n i t r a te s . T hese o b se rv a tio n s  a re  in  acco rd  w ith  re su lts  
ob ta ined  by C la rk so n  (6) in  North C a ro lin a , in  w hich  he found th a t 
th e  movement of n itrogen  w as red u c ed , and l e s s  leach in g  occurred  in  
so il covered  w ith  a b lack  p la s tic  m ulch .
W aggoner e t a l (29) a lso  no ted  c o n s is te n tly  h igher co n cen tra tio n s  
of n itra te  n itrogen  in  th e  so il  ben ea th  p la s tic  film s th an  in  b a re  s o i l ,  
w ith  h igher n itrogen  le v e ls  appearing  under b lack  p la s tic  th an  under 
alum inum  or c le a r  f i lm s . They a lso  o b se rv ed  th a t m ulching over th e  
w in te r did not change th e  n itra te  co n cen tra tio n  in  th e  s o i l ,  su g g estin g  
th a t th e  im portan t e ffe c ts  of th e  p la s tic  m ulches occurred  during th e  
grow ing s e a s o n . They ex p la in ed  th a t th e  fa ilu re  of o th er n u trien ts  to  
change in  th e  sam e w ay a s  n itra te s  w as c a u se d  by d iffe ren ces  in  
m in e ra liza tio n  and in  th e  rem oval of n itro g e n .
The sharp  d e c lin e  in  n itra te  n itrogen  co n ten t o bserved  in  th e  
non-m ulched  p lo ts  during July occurred  during a  period  w hen th e  
p lan ts  w ere  grow ing rap id ly  and  draw ing su b s ta n tia lly  on th e  n itra te  
supp ly  in  th e  s o i l .  A nother im portant fac to r w hich  may have c o n tr i­
bu ted  to  th e  rap id  d isa p p ea ran c e  of n itra te s  in  th e  non-m ulched  p lo ts  
in  July w as th e  re la tiv e ly  h igh  am ount of ra in fa ll  (9 .52  in ch es) w hich 
fe ll during th e  m onth . On th e  o ther h a n d , th e  p e rc o la tio n  of w a te r in
th e  zone of maximum n itrogen  co n cen tra tio n  w as im peded in  part by th e  
p la s tic  m ulch , re su ltin g  in  le s s  leach in g  of n i t r a te s .
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E vidence  p re se n te d  in  T able XX in d ic a te s  th a t  th e  p la s t ic  m ulch 
trea tm en t had  no a p p re c ia b le  e ffe c t on th e  ammonium c o n te n t o f  th e  s o i l .  
The ex trem ely  low v a lu e  for ammonium n itrogen  p re se n t in  th e  p la s t i c -  
m ulched p lo ts  a f te r  th ey  w ere  fe r t i liz e d  a t th e  60-pound  ra te  of n itro g en  
w as not e x p e c te d , and  no p la u s ib le  e x p la n a tio n  i s  g iven  for th e s e  r e s u l ts .
In  g e n e ra l ,  th e  to ta l  n itro g e n , n i tr a te ,  an d  ammonium n itrogen  
le v e ls  o f both  p la s t ic  and non -m u lched  p lo ts  w a s  found to  be  h igher in  
th e  p lo ts  tre a te d  w ith  d iffe ren t le v e ls  of n itrogen  th a n  th o se  rece iv in g  
no a p p lic a tio n s  o f n itro g e n . For in s ta n c e ,  th e  range  in  n itra te  n itrogen  
co n ten t of th e  s o il  of a l l  p lo ts  u se d  in  E xperim ent N o. 4 w a s  0 .7 5  to  
3 .2 5  ppm on April 2 3 , ju s t  p rio r to  th e  a p p lic a tio n  of n itrogen  (Table XIX). 
On M ay 18, approx im ate ly  th re e  w eek s  a f te r  th e  fe r t i l iz e r  w a s  a p p lie d , 
th e  p lo ts  rec e iv in g  trea tm e n ts  of 15, 3 0 , 4 5 , and  60 pounds of n itrogen  
per a c re  had  a n itra te  c o n ten t ranging  from 5 0 .5  to  8 7 .5  ppm . The p lo ts  
rece iv in g  no a p p lic a tio n s  of n itrogen  ranged  from 7 .5  to  16 .5  ppm of 
n i t r a te s . H igher le v e ls  of n itra te s  p e rs is te d  for a  longer period  of 
tim e in  th e  m ulched p lo ts  th a n  in  th e  non -m u lched  p lo ts .  D iffe ren ces  
o b se rv ed  in  th e  to ta l  n itrogen  and ammonium n itro g en  c o n te n t due to  
trea tm en t w ere  s im ila r  but l e s s  o u ts tan d in g  (T ables XVIII and  XX).
The d a ta  p re se n te d  in  T able XV (non-m ulched  trea tm en t) show 
th a t p lo ts  w hich  re c e iv e d  45 and  60 pounds of n itro g en  per a c re  p ro ­
duced  s ig n if ic a n tly  la rg e r y ie ld s  th an  th o se  rec e iv in g  th e  30 pound 
r a te .  T h ese  r e s u l ts  su g g e s t th a t  h igher ra te s  o f n itrogen  fe r t i l iz e r
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may produce large  y ie ld s  of sw eet p o ta to es  under c e r ta in  cond itions of 
so il  m oistu re  and th a t th e  p resen t recom m ended ra te  of 30 pounds of 
n itrogen  per ac re  be ing  advoca ted  in  L ouisiana for M iss is s ip p i River 
te rra c e  and  lo e s s ia l  h il l  so ils  may not be  optimum on some of th e se  
s o i l s , e sp e c ia l ly  during a  re la tiv e ly  dry s e a s o n .
SUMMARY AND CONCLUSIONS
Experim ent N o. 1
A study  w a s  co n d u cted  to  e v a lu a te  th e  in f lu e n ce  of d iffe ren t p la s tic  
m ulches and  a  h e rb ic id e  on th e  y ie ld ,  num ber, and g rad e  of ro o ts  of 
th re e  le a d in g  v a r ie tie s  of sw ee t p o ta to e s . The G o ld ru sh , C e n te n n ia l, 
and  U nit I Porto Rico v a r ie tie s  w ere  u se d  in  a  s p l i t -p lo t  d e s ig n  w ith 
v a r ie tie s  c o n s titu tin g  th e  m ain p lo ts  and  m ulch tre a tm e n ts  a s  s u b -p lo ts .
In  a l l  v a r ie tie s  te s te d  th e  c o n tro l p lo ts  p roduced  a la rg e r to ta l  
y ie ld  and a  la rg e r y ie ld  of U . S . N o. 1 ro o ts  th a n  th e  p la s t ic  m ulched 
p lo ts .  In th e  G oldrush  v a rie ty  th e  co n tro l p lo ts  p roduced  a s ig n if i ­
c a n tly  h igher to ta l  y ie ld  th a n  th e  th ree  p o ly e th y len e  m ulch trea tm e n ts  , 
w ith  th e  c le a r  p la s t ic  show ing th e  lo w est to ta l  y ie ld .  The co n tro l 
p lo ts  a ls o  p roduced  a la rg e r  y ie ld  of la rg e  and  sm all U . S . N o . 1 
r o o ts . W hen c o n sid erin g  th e  to ta l  num ber of roo ts p roduced  by 
G o ld ru sh , th e  w h ite  p o ly e th y len e  trea tm en t y ie ld ed  th e  la rg e s t 
num ber of ro o ts .  This d iffe ren ce  w as h igh ly  s ig n if ic a n t .  The c le a r  
p la s t ic  a ls o  c a u se d  th e  lo w est to ta l  num ber of roo ts  in  th e  G oldrush  
v a r ie ty .
For C e n te n n ia l ,  th e  h e rb ic id e  and c o n tro l p lo ts  p roduced  th e  
la rg e s t  to ta l  y ie ld s ;  how ever, th e  d iffe re n c e s  in  y ie ld  w ere  not s ig n i­
f ic a n t over th e  o ther t r e a tm e n ts . The d iffe ren t tre a tm e n ts  a ls o  had
no s ig n if ic a n t e ffe c t on th e  to ta l  num ber of ro o ts  p roduced  or on th e  
num ber of ro o ts  p roduced  w ith in  th e  v a rio u s  g r a d e s .
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In  U nit I Porto R ico , th e  u n trea ted  p lo ts  show ed th e  h ig h es t to ta l  
y ie ld , a s  w as th e  c a se  w ith  G o ld rush . This in c re a se  in  y ie ld  w as 
s ig n if ic an t over a l l  o th er trea tm en ts  ex cep t w h ite  p la s t i c . The w h ite  
p la s tic  trea tm en t show ed th e  la rg e s t to ta l  number of U nit I Porto R ico 
r o o ts , w hich w as s ig n if ic a n t over a l l  trea tm en ts  ex cep t th e  con tro l 
p lo ts .
The w h ite  p la s tic  m ulch trea tm en t produced a la rg e r number of 
roo ts in  a l l  v a r ie tie s  th a n  any of th e  o th er tre a tm e n ts . The d iffe ren ces  
w ere s ig n if ic a n t over a ll  trea tm en ts  ex cep t th e  con tro l p lo ts  in  th e  
G oldrush  and U nit I Porto Rico v a r ie t ie s .
W hen co n sid erin g  th e  e ffe c t of th e  d ifferen t trea tm en ts  on th e  
y ie ld  of th e  th re e  v a r ie tie s  in  th is  t e s t ,  both C en ten n ia l and  G oldrush  
p roduced  s ig n if ic an tly  h igher y ie ld s  th a n  U nit I Porto R ico . G old rush  
a ls o  produced a  s ig n if ic a n tly  h igher to ta l  num ber of roo ts  th an  U nit I 
Porto R ico .
Baking Q uality :
Baking q u a lity  ev a lu a tio n s  of G o ld ru sh , C e n te n n ia l, and U nit I 
Porto Rico w ere  m ade by o rg an o lep tic  ra tin g s  of baked  ro o ts  represent** 
ing a l l  trea tm e n ts  in  th e  e x p e rim en t. The c h a ra c te rs  e v a lu a te d  in ­
c lu d ed  d isc o lo ra tio n , c o lo r , f lav o r, s w e e tn e s s , f ib e r , te x tu re , a n d /o r  
m oistu re  c o n ten t of th e  baked  ro o ts . The baking  in d ex , w h ich  re p re ­
se n ts  an  av erag e  of a ll  o f th e s e  c h a ra c te rs  m aking up bak ing  q u a lity , 
in d ic a te d  no s ig n if ic a n t d iffe ren ces  among m ulch trea tm en ts  for any
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v a r ie ty . There w ere  a  few minor d if fe re n c e s , ho w ev er, among trea tm e n ts  
for som e of th e  c h a ra c te rs  a ffec tin g  th e  bak ing  in d e x . The w h ite  p la s t ic  
and  h e rb ic id e  tre a tm e n ts  w ere  s ig n if ic a n tly  superio r in  a ffec tin g  sw e e t­
n e s s  over th e  b lack  p la s t ic  tre a tm e n t, an d  th e  b lack  and w h ite  p la s t ic s  
and  co n tro l p lo ts  w ere  su p e rio r in  th e ir  in flu en ce  on co lo r to  both  the  
c le a r  p la s t ic  and  h e rb ic id e  tr e a tm e n ts .
S ta t is t ic a l  a n a ly s is  of d a ta  on dry m atter and c a ro ten e  c o n te n ts  
in d ic a te d  h igh ly  s ig n if ic a n t d iffe re n c e s  among v a r i e t i e s . C e n te n n ia l 
and  Porto Rico ro o ts  w ere  h igher in  dry m atter th an  G o ld ru sh . C e n te n n ia l 
an d  G oldrush  roo ts had  a  g re a te r  c a ro ten e  con ten t th a n  U nit I Porto R ico .
Experim ent N o. 2
The y ie ld  and  g rad e  of th e  U nit I Porto R ico, G o ld ru sh , C e n te n n ia l , 
and  Ju lian  v a r ie tie s  w ere  com pared  w hen  grow n under b lack  p o ly e th y len e  
m u lch . C e n te n n ia l p roduced  a s ig n if ic a n tly  la rg e r to ta l  y ie ld  and  a 
la rg e r  y ie ld  of U . S . N o. I ro o ts  th a n  th e  o ther v a r ie tie s  . C e n te n n ia l 
a ls o  p roduced th e  la rg e s t  to ta l  num ber o f ro o ts  per a c re .
Experim ent N o. 3
A stu d y  w a s  co n d u c ted  to  com pare th e  e ffe c ts  of b lack  p la s t ic  
and  non-m ulched  tre a tm e n ts  on  th e  y ie ld , num ber, and  g rade  of 
C e n te n n ia l sw ee t p o ta to e s .  The r e s u l ts  of th is  experim ent show ed  
th a t  th e  b lack  p o ly e th y len e  m ulch had  no s ig n if ic a n t in f lu e n c e  on  th e  
y ie ld ,  num ber, and  g rade  o f C e n te n n ia l ro o ts .
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Experim ent N o. 4
The pu rp o se  of th is  experim ent w as to  s tu d y  th e  e ffe c t of b lac k  
p o ly e th y len e  m ulch on th e  y ie ld , num ber, and  g rade  of G o ld rush  sw ee t 
p o ta to e s  tre a te d  w ith  vary ing  le v e ls  o f n itro g en  fe r t i l iz e r .  A s p l i t -p lo t  
d e s ig n  w as u se d  w ith  p la s t ic  and n o n -p la s t ic  tre a tm e n ts  a s  m ain p lo t s . 
D iffe ren t n itrogen  le v e ls  and  a n o - fe r t i l iz e r  trea tm e n t c o n s titu te d  th e  
s u b - p lo t s .
P la s tic  m ulched p lo ts  rec e iv in g  th e  h ig h e r ra te s  o f n itro g en  f e r t i ­
l iz e r  p roduced h igh ly  s ig n if ic a n t in c re a s e s  in  to ta l  y ie ld  of sw ee t 
p o ta to e s  over p lo ts  rece iv in g  th e  low er r a t e s .  The 45 and  60 pound 
r a te s  of n itrogen  per a c re  p roduced  s ig n if ic a n tly  la rg e r y ie ld s  of U . S . 
N o. I ro o ts  th a n  th e  low er n itrogen  ra te s  and  th e  n o - fe r t i l iz e r  tre a tm e n t. 
The d iffe ren t f e r t i l iz e r  tre a tm e n ts  had  no s ig n if ic a n t  e ffe c t on th e  y ie ld  
of sm a ll U . S . N o . 1, c a n n e rs , c u l l s ,  and o v e rs iz e d  ro o ts .  Y ield d a ta  
reco rd ed  in  th e  non -m u lched  p lo ts  w ere  s im ila r  to  th a t o b ta in ed  in  th e  
p la s t ic  m ulched p lo ts .
W hen c o n sid e rin g  th e  to ta l  num ber of G o ld rush  sw ee t p o ta to e s  
grow n under p la s t ic  and  n o n -p la s tic  c o n d it io n s , th e  d a ta  in d ic a te d  no 
s ig n if ic a n t d iffe re n c e s  among th e  v a rio u s  n itro g e n  l e v e l s .
The E ffec ts  of P la s t ic  M ulches on th e  N u trien t C o n ten t o f th e  S o il:
In  an  effort to  de te rm ine  th e  e ffe c ts  of b la c k  p la s t ic  m ulch on  
th e  n u trien t c o n te n t of th e  s o i l ,  sam p le s  from th e  d iffe ren t f e r t i l iz e r
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trea tm e n ts  on th e  m ulched and  unm ulched m ain p lo ts  w ere  a n a ly ze d  
a t th re e -w e e k  in te rv a ls , .
The p la s t ic  mulch trea tm en t had  no ap p aren t e ffe c t on  th e  to ta l  
n itro g en  c o n te n t of th e  s o i l  (exclud ing  n i t r a te s ) . E xcept for a few minor 
v a r ia t io n s , th e  p a tte rn  o f to ta l  n itro g en  c o n te n t o f th e  s o i l  occurring  
during th e  grow ing s e a s o n  w as s im ila r  for th e  p la s t ic  and n o n -p la s tic  
p lo t s .
A h igher n itra te  n itro g en  c o n te n t p e rs is te d  in  th e  s o il  b en ea th  
th e  p la s t i c ,  e s p e c ia l ly  in  th e  p lo ts  w hich  had  re c e iv e d  a p p lic a tio n s  
of n itro g e n . T his h igher le v e l of n i tra te  w a s  more pronounced  from 
nine to  e ig h te e n  w e ek s  a f te r  th e  p la s t ic  w as  a p p lie d . There w as a 
sharp  d e c lin e  o f n itra te  n itrogen  in  th e  non -m u lched  p lo ts  during Ju ly , 
su g g e s tin g  th a t  th e  p e rc o la tio n  of w a te r  in c re a s e d  th e  leach in g  of 
n i t r a te s .  L ess  le ach in g  of n i tra te s  o ccu rred  in  th e  m ulched p lo ts .
T here w a s  a  s l ig h t bu t in s ig n if ic a n t d iffe ren ce  in  th e  ammonium 
c o n te n t of th e  s o i l  a s  in flu e n ce d  by  p la s t ic  mulch and n itrogen  t r e a t ­
m ents .
The to ta l  n itro g e n , n i tra te , and  ammonium n itrogen  c o n te n ts  o f  
th e  s o i l  w ere  in flu e n ce d  by  th e  d iffe ren t f e r t i l iz e r  tr e a tm e n ts . D iffer­
e n c e s  in  th e  n itra te  n itro g en  co n ten t o f th e  s o i l  in  bo th  th e  p la s t ic  and  
n o n -p la s tic  p lo ts  w ere  p a rtic u la rly  o u ts ta n d in g , th re e  w eek s  a fte r  
f e r t i l iz a t io n , b e tw een  p lo ts  re c e iv in g  a p p lic a tio n s  o f n itro g en  and 
th o se  re c e iv in g  no n itro g e n . The form er had  a  h igher n itra te  c o n ten t
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th a n  th e  la t te r .  In th e  p la s tic  m ulched p lo ts ,  how ever, a  h igher lev e l 
of n itra te s  p e rs is te d  for a  longer period  of tim e th a n  in  th e  non-m ulched  
p lo t s , At h a rv e s t tim e th e  m ean n itra te  con ten t of th e  m ulched p lo ts  
w as h igher th an  th a t co n ta in ed  in  th e  non-m ulched  p lo ts . D iffe rences 
occurring  in  th e  to ta l  n itrogen  and  ammonium n itrogen  co n ten ts  of
t
n itro g e n -tre a te d  p lo ts  w ere  s im ila r but l e s s  ou tstand ing  th an  in  th e  
c a s e  of n i t r a te s .
The u se  of p la s t ic  mulch had  no apparen t e ffec t on th e  p h o sp h o ru s , 
p o ta ss iu m , ca lc ium , or m agnesium  con ten t of th e  L intonia s i l t  loam  
so i l  on w hich  th is  experim ent w as  co n d u c ted . L ik ew ise , p la s tic  had 
no m easu rab le  e ffec t on so il r e a c tio n .
The m oisture c o n ten t of th e  so il under th e  p la s t ic  mulch w as 
h igher s ix  w eek s  a fte r  th e  p la s tic  w as a p p lie d , su g g es tin g  a slow er 
ra te  of evapo ra tion  of so il  m oisture b en ea th  th e  p la s t i c .  As th e  se a so n  
p ro g re sse d , how ever, th e  so il m oisture co n ten t of th e  m ulched p lo ts  
becam e low er th an  th a t of th e  non-m ulched  p lo ts .  A pparen tly , th e  
ra in  w hich fe l l  during th e  growing se a so n  w as la rg e ly  d e fle c ted  by th e  
p la s tic  m ulch and p rev en ted  much of th e  w a te r from p en etra tin g  in to  th e  
s o i l .  The m oisture underneath  th e  m ulched p lo ts  had  to  p en e tra te  
through s l i t s  in  th e  p la s t ic  or move la te ra lly  from th e  furrow in to  th e  
ro w . This low lev e l of s o il  m oisture under th e  m ulch had  a  s lig h t 
d e p re ss in g  e ffec t on th e  y ie ld  and  a g re a te r  d e p re ss io n  on th e  num ber 
of sw eet p o ta to es  p roduced .
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